AD- A 1 44  541  NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON  FEDERAL  DAMS  1 /  3L 

WOOD  CftEEK  DAM  (CT  00.. (U)  CORPS  OF  ENGINEERS  WALTHAM 
MA  NEW  ENGLAND  D1V  MAR  81 


UNCLASSIFIED 


F/G  13/13 


Nl 


houbatonic  ^Kivm  basin 

NONFOLK,  CONNECTICUT 


/ 


m 


•<£«l 


WOOD  CREEK 
DAM  -  CT  00486 
DIKE  -  CT  0 1 707 


fHtA.S &T 'INSPECTION  REPORT 

ll  INSPECTION  PROGRAM 


NT 


•  > 


*7* 


V  i 


&  • 


„  •  4  •  „ 


:*■  A  * 


vf 


jfe  *\>;£  • 

r£  '\*Th  a 


•a.  ; 

i 


& 


-  *Xv 

c  * 


*  t 

:  ».  5 

>i  •■ .?  •’  * 


,IM 


4; 


■V  %■- 


** 


y  * 


*>  ** 


t  r  *■ 


*  *  tl 


i  »•■ 


ASL'^* 


>tcu«i»r  cumuctiiiiii  or  t»n  uacc  /iw  Um»  *»»,»»« i _ 

REPORT  DOCUMENTATION  PACE 

I  5?To5V  SgSin  IT  OOVT  ACCBUtOM  NO  »  ftCCl*ltHTl  CATALOG  ttUMd* 

CT  00486  CT  01707 

«  TiHlla^ioiulo  •  f*J|  0»  M»0*l  •  Of  MOO  COVCNCO 

Wood  Creek  D**’,  #■  INSPECTION  REPORT 


NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEOERAL 


I’ 


U.S.  ARMY  CORPS  OF  ENGINEERS 
NEW  EN6LAND  DIVISION 


I  »  MMOMHlt  0«6.  UCOOMT  nwmSc* 


foUTilTT  o*  SSI«T  mum scm*; 


einroMtiMO  oaOAmi  ation  m  au«  ano  mhih 


fmoomau  titular  aaojfcr.  rtM 
«W*  *  UOMK  UMIT  NVNMH 


••  C0«««0kLlii«0»lCI  «M(  MO  tOMIU  U  HIUOUT  OATS 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS  March  1981 

NEW  ENGLAND  DIVISION,  NEOEO  »uua««6? - 

424  TRAPELO  ROAD,  WALTHAM,  HA.  02254 _ 12s _ 

n  55CT8N53  ao««ct  SSi  a  lowityiiaSS!  u—  55555 5515  u  sccuoitv  cum  c«  an  nam 

UNCLASSIFIED 

"TG  ^C^^tiiV'CanoM/oouHanaoiMG 

35  exit  MKuTlOM  ST  AT  tUtM  t  r«<  au«  Na#w<j  ' 


APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 


(  OUTRlIUTlOR  ftT  ATKMCMT  ft  mm  Itlrtt  mtmmm*  m  Hit*  H.  «  AWwH  *«M»J 


Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  Is:  National  Program  for  Inspection  of 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 

utr  *0*01  fCiuw  —  uwru  ■—  H  muu»i  — 0  un»l>  *r  Mwi  — U) 

DAMS,  INSPECTION,  DAM  SAFETY, 

Housatonlc  River  Basin 
Norfolk,  Connecticut 

N  ASST  a  AC  ▼  fCaaaM  aa  mnin  n*  N  a— — f| 1  aaS  MMNiy  Mw»  MtMj 

The  Wood  Creek  Dam  and  Dike  form  a  single  purpose  flood  control  impoundment.  The  dai  1 
consists  of  a  zoned  earth  embankment  with  a  maximum  height  of  36  feet,  a  top  width 
of  14  feet,  an  upstream  slope  of  3.5  horizontal  to  1  vertical,  and  a  downstream  slo  >e 
of  3  horizontal  to  1  vertical.  Based  on  visual  inspection  and  a  review  of  all  avail 
able  pertinent  data,  the  condition  of  both  the  dam  and  dike  is  judged  to  be  good. 

The  dam  and  dike  are  classified  as  "Intermediate"  in  size  with  a  "High"  hazard 
potentall.  A  teat  flood  equal  to  the  PMF  was  used  to  evaluate  the  spillway  capacity 
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Honorable  Ullllaa  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 


Incloaed  la  a  copy  of  the  Hood  Creek  Daa  (CT-00466)  &  Wood  Creek  Dike 
(CT-01707)  Phase  I  Inspection  Report,  which  was  prepared  under  the 
National  Prograa  for  Inspection  of  Non-Federal  Dees.  This  report  Is 
presented  for  your  use  and  la  baaed  upon  a  visual  inspection,  a  review 
of  the  past  performance  and  a  brief  hydrological  study  of  the  dan.  A 
brief  assessment  Is  Included  at  the  beginning  of  the  report.  I  have 
approved  the  report  and  support  the  findings  and  recoaaendatlons 
described  In  Section  7  and  ask  that  you  keep  ae  Informed  of  the  actions 
taken  to  iapleaent  thea.  This  follow-up  action  Is  a  vitally  Important 
part  of  this  prograa. 

A  copy  of  this  report  has  been  forwarded  to  the  Departasnt  of  Environ¬ 
mental  Protection,  the  owner  and  the  cooperating  agency  for  the  State 
of  Connecticut. 

Copies  of  this  report  will  be  aade  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedoa  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  froa  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Departaent  of 
Environmental  Protection  for  your  cooperation  In  carrying  out  this 
prograa. 

Sincerely, 


Ind 

As  stated 


ttUc 

C.  E.  EDCAR,  III 

Colonel,  Corps  of  Engineers 

Coaaander  and  Division  Engineer 
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BRIEF  ASSESSMENT 

The  Wood  Creek  Dam  and  Dike  form  a  single  purpose  flood  con¬ 
trol  impoundment.  The  dam  consists  of  a  zoned  earth  embankment  with 
a  maximum  height  of  36  feet,  a  top  width  of  14  feet,  an  upstream 
slope  of  3.5  horizontal  to  1  vertical,  and  a  downstream  slope  of 
3  horizontal  to  1  vertical.  The  dam  is  1,000  feet  long  and  has  a 
grass-covered  230  foot  emergency  spillway  excavated  into  the  left 
abutment.  The  principal  spillway  is  of  the  drop  inlet  type  and 
discharges  through  a  36- inch  conduit  through  the  center  of  the  dam. 
The  dam,  constructed  on  a  pervious  foundation,  has  a  central  im¬ 
pervious  core,  a  chimney  drain  within  the  core  and  a  foundation 
drain  under  the  downstream  portion  of  the  embankment.  The  dike, 
located  3,000  feet  north  of  the  dam,  consists  of  a  homogenous  com¬ 
pacted  earth  embankment  with  a  maximum  height  of  19  feet,  a  top 
width  of  12  feet,  and  upstream  and  downstream  slopes  of  3  horizon¬ 
tal  to  1  vertical.  The  dike  is  1,050  feet  long.  As  the  impound¬ 
ment  is  used  for  flood  control,  the  water  level  remains  at  the 
invert  of  the  principal  spillway  except  during  periods  of  heavy 
runoff.  The  impoundment  has  a  maximum  capacity  of  1,550  Acre-Feet. 

ii 
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Based  on  the  visual  inspection  and  a  review  of  all  available 
pertinent  data,  the  condition  of  both  the  dam  and  dike  is  judged 
to  be  good.  The  impoundment  has  never  been  substantially  filled 
so  the  behavior  of  the  structures  under  full  hydrostatic  loading 
conditions  is  unknown.  The  future  integrity  of  the  dam  could  be 
affected  by  settlement  around  and  under  the  outlet  conduit,  the 
lack  of  anti-seep  collars  on  the  outlet  conduit  within  the  imper¬ 
vious  core,  erosion  along  the  left  upstream  toe  and  on  the  up¬ 
stream  slope  of  the  dam,  erosion  and  sloughing  of  the  left  abut¬ 
ment,  and  the  lack  of  riprap  at  the  downstream  end  of  the  dike 
between  the  emergency  spillway  and  the  dam. 

Based  on  the  Corps  of  Engineers*  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  both  the  dam  and  dike  are  classified 
as  "Intermediate**  in  size  with  a  “High"  hazard  potential.  A  Test 
Flood  equal  to  the  Probable  Maximum  Flood  (PMF)  was  used  to  eval¬ 
uate  the  spillway  capacity.  The  Test  Flood  inflow  of  9,400  cubic 
feet  per  second  (cfs)  was  routed  through  the  impoundment  and  pro¬ 
duced  an  outflow  of  5,850  cfs.  The  spillway  capacity  with  the 
water  level  at  the  top  of  the  dam  is  7,600  cfs,  130  percent  of 
the  routed  Test  Flood  outflow,  resulting  in  a  freeboard  of  0.8 
feet . 

It  is  recommended  that  a  qualified,  registered  enqineer  be  re¬ 
tained  to  investigate  the  settlement  around  and  under  the  outlet 
conduit,  the  need  for  anti-seep  collars  on  the  outlet  conduit  with¬ 
in  the  impervious  core,  the  erosion  channel  along  the  left  upstream 
toe  and  erosion  on  the  upstream  slope,  the  erosion  and  sloughing  of 
the  left  abutment  and  the  need  for  riprap  at  the  end  of  the  dike 


between  the  emergency  spillway  and  the  dam.  The  dam  arm  dike 


should  be  inspected  by  a  qualified,  registered  engineer  during 
each  period  of  significant  flood  impoundment  to  assure  that  they 
function  as  designed.  In  addition,  the  Soil  Conservation  Service's 
Operations  and  Maintenance  Handbook  should  be  provided  to  the  dam's 
operators,  records  of  water  levels  should  be  kept  and  a  downstream 
warning  system  should  be  developed. 

The  owner  should  implement  these  recommendations  as  described 
herein  and  in  greater  detail  in  Section  7  of  the  Report  within 
two  years  after  receipt  of  this  Phase  I  Inspection  Report. 


Ronald  G.-^I.itke,  P.E. 
Project  Engineer 


Roald  Haestad 
President 
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This  Phase  X  Inspect  loo  Report  on  Wood  Creek  Deo  end  Dike  (CT-00486  and  CT-01707) 

he*  been  reviewed  by  the  undersigned  Review  Board  —nbere,  In  our 
opinion,  the  reported  findings,  conclusions,  and  reconaendatlona  are 
consistent  with  the  lecos»endtd  Culdellnes  for  Safety  Inspection  of 
Pa—,  and  with  good  engineering  judgarnt  and  practice,  and  is  hereby 
submitted  for  approval. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Paros,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investi¬ 
gations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 


condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  estab¬ 
lished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  of  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OS HA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 

PHASE  I  INSPECTION  REPORT 


WOOD  CREEK  DAM  AND  DIKE 

PROJECT  INFORMATION 
SECTION  1 


1 . 1  General 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New 
England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Roald  Haestad,  Inc.  ,  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  Connecticut.  Authorization  and  notice  to  proceed  were 
issued  to  Roald  Haestad,  Inc.  under  a  letter  of  October  28,  1980, 
from  William  E.  Hodgson,  Jr.,  Colonel,  Corps  of  Engineers.  Contract 
No.  DACW33-81-0005  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b.  Purpose  of  Inspection 

The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring  correction 
in  a  timely  manner  by  non-federal  interest. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 
of  Damn. 


1.2  Description  of  Project 


a .  Location 

The  Wood  Creek  Dam,  also  known  as  the  Blackberry  River 
Watershed  Floodwater  Retarding  Dam  No.  9,  is  located  on  Wood  Creek, 
about  1,600  feet  upstream  of  the  confluence  with  the  Blackberry 
River,  adjacent  to  Connect icut  Route  272,  and  3,000  feet  north 
of  Norfolk  Center  in  the  Town  of  Norfolk,  Connecticut.  The  dam 
is  located  but  not  shown  on  the  Norfolk  U.S.G.S  Quadrangle  map 
having  coordinates  of  latitude  N41°  59.9',  and  longitude  W73°  12.1'. 

The  Wood  Creek  Dike  is  located  about  3,000  feet  north 
of  the  dam  and  adjacent  to  Route  272.  The  dike  has  coordinates 
of  latitude  N42°  0.3'  and  longitude  W73°  12.3*.  The  dike  is  lo¬ 
cated  but  not  shown  on  the  South  Sandisfield,  Massachusetts  - 
Connecticut  U.S.G.S.  Quadrangle  map. 

b.  Description  of  Dam  and  Appurtenances 

The  Wood  Creek  Dam  and  Dike  form  a  flood  control  impound¬ 
ment  which  remains  at  the  level  of  the  principal  spillway  invert 
except  during  periods  of  heavy  runoff.  The  dam  consists  of  an  earth 
embankment  structure  with  the  outlet  works  located  near  the  center 
of  the  dam  and  an  emergency  spillway  excavated  into  the  left  abut¬ 
ment.  The  dam  has  a  maximum  height  of  36  feet  and  a  total  length 
of  1,230  feet,  including  the  230  foot  long  emergency  spillway. 

The  embankment  section  of  the  dam  consists  of  a  1,000  foot  long 
zoned  earth  fill  on  a  pervious  foundation.  The  embankment  has 
a  top  width  of  14  feet,  an  upstream  slope  of  3.5  horizontal  to 
1  vertical  and  a  downstream  slope  of  3  horizontal  to  1  vertical. 
Plans  indicate  that  the  dam  has  an  impervious  core  and  cutoff 
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trench  and  pervious  upstream  and  downstream  zones.  There  is  a 
chimney  drain  of  varyinq  height  in  the  center  of  the  impervious 
core.  The  drain  extends  to  the  top  of  the  core  for  a  200  foot 
section  in  the  center  of  the  dam  and  is  20  feet  lower  on  either 
side.  The  drain  extends  under  the  downstream  impervious  core  and 
embankment  and  discharges  at  the  toe  of  the  dam  through  3-8  inch 
pipes.  Approximately  23  feet  below  the  top  of  the  dam  berms  extend 
from  both  the  upstream  and  downstream  slopes.  The  upstream  berm 
is  approximately  45  feet  wide  and  is  constructed  of  rock.  The 
downstream  berm  is  approximately  75  feet  wide  and  is  constructed 
from  spoil  material.  See  page  B-4  in  Appendix  B. 

The  principal  spillway  is  a  drop  inlet  type  structure 
consisting  of  a  "single  stage  reinforced  concrete  riser"  discharging 
through  a  36-inch  diameter  prestressed  concrete  steel  cylinder 
outlet  pipe  to  a  riprapped  outlet  basin  at  the  downstream  toe  of 
the  dam  (See  page  B-12).  The  concrete  riser  consists  of  a  6  foot 
x  6  foot  box  with  a  10  inch  wide  longitudinal  splitter  wall  and 
a  1  foot  deep  slot  at  the  base  of  the  upstream  wall  to  discharge 
normal  stream  flows.  The  outlet  pipe  is  continuously  supported 
by  a  concrete  cradle  and  has  three  reinforced  concrete  anti-seep 
collars  under  the  upstream  embankment.  The  collars  appear  to  be 
upstream  of  the  impervious  core  with  no  cutoffs  shown  within  the 
core. 

The  emergency  spillway  consists  of  a  grassed  channel  ex¬ 
cavated  into  the  left  abutment.  The  spillway  has  a  crest  length 
of  230  feet  at  the  bottom  and  is  separated  from  the  dam  by  a  rip- 
rapped  dike.  The  dike  has  a  top  width  of  12  feet  and  side  slopes 
of  3  horizontal  to  1  vertical.  The  cut  slope  at  the  left  abutment 
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is  also  3  horizontal  to  1  vertical.  The  emergency  spillway  has  a 
level  control  section  with  a  profile  lenqth  of  30  feet  and  a  one 
percent  slope  on  the  approach  channel  and  a  two  percent  slope  on 
the  discharge  channel.  The  crest  of  the  dam  is  25.9  feet  above 
the  drop  inlet  spillway  and  5.6  feet  above  the  emergency  spillway. 

The  Wood  Creek  Dike  is  located  about  3,000  feet  north  of 
the  dam.  The  dike  consists  of  a  homogenous  compacted  earth  embank¬ 
ment  with  a  length  of  1,050  feet,  a  maximum  height  of  19  feet,  a 
top  width  of  12  feet,  and  upstream  and  downstream  slopes  of  3 
horizontal  to  1  vertical.  According  to  the  plans  on  page  B-4 ,  in 
Appendix  B,  the  dike  is  constructed  of  "poorly  graded  sands,  silts 
and  clay",  and  has  a  central  cutoff  trench.  A  foundation  drain 
under  the  downstream  portion  of  the  embankment  discharges  through 
three  8-inch  diameter  pipes  at  various  locations  along  the  down¬ 
stream  toe. 

c.  Size  Classif ication  -  "Intermediate" 

According  to  the  Corps  of  Engineers'  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  a  dam  is  classified  as  "Intermediate" 
in  size  if  the  height  is  between  40  feet  and  100  feet  or  the  dam 
impounds  between  1,000  Acre-Feet  and  50,000  Acre-Feet.  The  Wood 
Creek  Dam  has  a  maximum  height  of  36  feet  and  the  dike  has  a  max¬ 
imum  height  of  19  feet.  The  maximum  storage  capacity  is  1,550  Acre- 
Feet.  Therefore  both  the  dam  and  the  dike  are  classified  as  "Inter¬ 
mediate"  in  size  based  on  storage  capacity. 

d.  Hazard  Classification  -  "High" 

Based  on  the  Corps  of  Engineers'  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  hazard  classification  for  the 
dam  and  dike  is  "High".  A  dam  failure  analysis  indicates  that 
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several  residential  homes  would  be  inundated  by  a  breach  of  either 
the  dam  or  the  dike,  with  the  possible  loss  of  more  than  a  few 
lives  and  extensive  downstream  property  damaqe. 


The  dam  breach  would  release  up  to  70,000  efs  into  Wood 
Creek  and  would  inundate  about  20  residential  homes  up  to  16  feet 
deep.  A  failure  of  the  dike  would  release  about  22,000  cfs  into 
North  Brook  and  would  inundate  about  7  houses  from  5  to  8  feet 
deep.  Pre-failure  discharge  below  the  dam  would  inundate  about 
6  homes  up  to  3  feet  deep.  There  would  be  no  pre-failure  flow 
below  the  dike. 

e.  Ownership 

State  of  Connecticut 

Department  of  Environmental  Protection 

Water  and  Related  Resources 

State  Office  Building 

Hartford,  Connecticut  06115 

Benjamin  Warner,  Director  of  Water  Resources 

(203)  566-7220 

f .  Operator 

Anthony  Cantele 

P.O.  Box  161 

Pleasant  Valley,  Connecticut  06063 

(203)  379-0771 

g.  Purpose  of  Dam 

The  dam  is  a  single  purpose  structure  designed  to  provide 
flood  protection  to  the  Blackberry  River  flood  plain. 

h .  Design  and  Construction  History 

The  dam  was  designed  in  1967  -  1968  by  the  Soil  Conserva¬ 
tion  Service,  U.S.  Department  of  Agriculture,  for  the  State  of 
Connecticut.  The  dam  was  designed  to  contain  a  Hurricane  "Diane"- 
type  storm  (1955)  without  emergency  spillway  flow.  The  dam  was 


a 


constructed  in  1970  -  1971  by  Arthur  Hebert  Construction  Company 
under  the  supervision  of  the  Soil  Conservation  Service.  During 
construction  the  emergency  spillway  was  reduced  in  length  from 
250  feet  to  230  feet  and  the  top  of  the  dam  was  raised  0.5  feet 
above  the  original  design  elevation. 

i .  Normal  Operational  Procedures 

The  site  is  reportedly  visited  by  DEP  personnel  during 
periods  of  heavy  runoff.  The  DEP  office  in  Hartford  would  be  con¬ 
tacted  if  any  problems  were  noted.  No  measurements  have  been  taken 
or  records  kept  of  past  impoundment  depths.  The  impoundment  has 
never  been  substantially  filled. 
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1.3  Pertinent  Data 


a.  Drainage  Area 

The  drainage  area  consists  of  4.09  square  miles  of  essentially  undevel¬ 
oped  wooded  terrain.  The  watershed  has  very  steep  slopes,  one  significant  pond, 
and  some  swampy  areas. 

b.  Discharge  at  Damsite 

Discharge  at  the  damsite  is  through  a  principal  spillway  comjxased  of  a 
single  stage  reinforced  concrete  riser  and  a  36-inch  diameter  conduit  of  prestressed 
concrete  steel  cylinder  pipe,  and  over  a  grassed  emergency  spillway  excavated 
in  the  left  abutment. 

1.  Outlet  Works  (conduits)  Size:  36-inch 

Invert  Elevation:  1163.7 

Discharge  Capacity:  150  cfs  e  El.  lies.o 

Maximum  Known  Flood  at  Damsite: unknown 


2. 

3. 

4. 


6. 


7. 


8. 


Ungated  Spillway  Capacity  * 

at  Top  of  Dam:  7, coo  cfs 

Elevation:  1193.6 

Ungated  Spillway  Capacity  * 

at  Test  Flood  Elevation:  5,830  cfs 

Elevation:  1192.8 

Gated  Spillway  Capacity 

at  Normal  Pool  Elevation:  n/a 

Elevation: 

Gated  Spillway  Capacity 

at  Test  Flood  Elevation:  n/a 

Elevation: 

Total  Spillway  Capacity  * 

at  Test  Flood  Elevation:  5,850  cfs 

Elevation:  1192.8 

Total  Project  Discharge* 

at  Top  of  Dam:  7,600  cfs 

Elevation:  1193.6 

Total  Project  Discharge* 

at  Test  Flood  Elevation:  5,850  cfs 

Elevation:  1192.8 


*Includes  Emergency  Spillway  Flow 
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c. 


Elevation  -  Feet  Above  Mean  Sea  Level 

1.  Streambed  at  Toe  of  Dam: 

2.  Bottom  of  Cutoff: 

3.  Maximum  Tailwater: 

4.  Normal  Pool: 

5.  Full  Flood  Control  Pool: 

6.  Spillway  Crest: 

7.  Design  Surcharqe  -  Original  Design 

8.  Top  of  Dam: 

9.  Test  Flood  Surcharge: 

d.  Rerervoir  -  Length  in  Feet 

1.  Normal  Pool: 

2.  Flood  Control  Pool: 

3.  Spillway  Crest  Pool:* 

4.  Top  of  Dam:** 

5.  Test  Flood  Pool: 

e.  Storage  -  Acre-feet 

1 .  Normal  Pool : 

2.  Flood  Control  Pool: 

3.  Spillway  Crest  Pool:* 

4.  Top  of  Dam:** 

5.  Test  Flood  Pool: 

f .  Reservoir  Surface  -  Acres 

1.  Normal  Pool: 

2.  Flood-Control  Pool: 

3.  Spillway  Crest:  * 

4.  Test  Flood  Pool: 

5.  Top  of  Dam:  ** 

♦Principal  Spillway  Level 
**Elev.  1193.6 


(NGVP) 

1157.5 
1154 

1160.3  (at  150  cfs) 

1163.7 
1188.0 

1167.7  Principal  Spillway 
1188.0  Emergency  Spillway 

:  1191.1 

1193.6  Dam 
1193.2  Dike 

1192.8 

moo  feet 
3,400  feet 
1  ,800  feet 
3,700  feet 
3,600  feet 

7  Acre-Feet 
1,057  Acre-Feet 
25  Acre-Feet 
1550  Acre-Feet 
1,450  Acre-Feet 

5  acres 
87  acres 

11.6  actes 

97.8  acres 
99.4  acres 


g .  Dam 


Dam 


1.  Type: 


Zoned  compacted 
earthf ill 


Homogeneous  compact ec 

earthf ill 


2.  Length: 

3.  Height: 


1.000  feet 


36  feet 


1 , 0  '•  0  feet 


ly  feet 


4.  Top  Width: 

5.  Side  Slopes: 

6.  Zoning: 


14  feet 

3.S  hor.  to  1  ver .  U.S. 
3  hor.  to  1  ver.  D.S. 
Impervious  zone  with  a 
chimney  diuin  *.  out .  ii 
trench  with  rilty  sand' 
clayey  sands  s  Iv 

graded  sands  upstream 
and  downstream 


14  feet 

3  hor.  to  1  v«-r. 

None;  silty  sands, 
clayey  rands  and 
l<*r>oi  ly  <jj  aded  sands 


7.  Impervious  Core:  Silts,  clays 


8.  Cutoff: 


10'  wide  at  the  bottom 
with  1  to  2  side  slopes; 
silts  and  clays 


10*  wide  at  the  bottom 
with  1  to  1  side  slopes 
siltv  sandr,  clayey 
sands  and  poorly  graded 
sands 


9.  Grout  Curtain: 


10.  Other: 


Curtain  drain  in  center 
of  core  .connected  to 
foundation  drain  under 
the  downstream  embank - 


foundation  drain  under 
the  downstream 
embankment 


h.  Diversion  and  Regulating  Tunnel  -  N/A 
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Spi 1 lway 
I.  Type: 


KMl.kdS'V 


Earth  cut  in  the  left 
abutment.  ura^s  cov¬ 
eted. 


Length  ot  Vii-ir: 


2  JO  { eet 


7 M MCI  PAL 


kt- 1 iif orcc-d  ciijicii-tf 

dioj  inlet;  L  ujiJujt 
through  daw  to  j  ij  - 
t  a]  j  <-d  j  1  unge  j*ool 

17  feet 


Crest  Elevation 

with  Flashboards:  s/a 

without  Flashboards:  ;i«».o 


N/A 
lit  7,7 


4.  Cates. 


5.  Upstream  Channel 


'■'■t  a  Bit-4  or,r  j.«-r<  vnt 
r,lo|«c 


6.  Downstream  Channel 


f.rassed  two  percent 
slope 


Natural  strean  channel 


7.  General: 


10  foot  level 
control  section 


A  th-inch  dia.  j  ro- 
ptreppod  concrete  Pt«-el 
cylinder  f-ife  with  a 
hooded  inlet  car’- jcr 
the  flow  through  the 
dam.  lnv.  El.  llfj.7 


j .  Regulating  Outlets  -  n/a 


-10- 


ENGINEERING  DATA 
SECTION  2 


2 . 1  Design  Data 

The  dam  was  designed  and  constructed  under  the  supervision 
of  the  Soil  Conservation  Service,  l).S.  Department  of  Agriculture. 
Available  information  which  was  reviewed  included  the  design  re¬ 
port,  As-Built  Plans  and  miscel laneous  correspondence.  The  de¬ 
sign  report  was  incomplete  as  it  did  not  contain  a  soils  report 
or  discharge  capacity  calculations  for  the  revised  emergency  spill¬ 
way.  However,  copies  of  the  revised  emergency  spillway  discharge 
capacity  calculations  were  found  in  the  Department  of  Environmental 
Protection's  correspondence  file.  The  design  report  did  contain  a 
geologic  report,  boring  logs,  slope  stability  computations,  hydraul- 
lc/hydrologlc  computat ions ,  and  structural  computations  for  the 
outlet  conduit  cradle. 

2.2  Construction  data 

As-Built  Plans  and  correspondence  were  available  and  were 
reviewed.  Contract  records  including  change  orders  and  soil  test 
results  are  reported  to  be  available  at  the  Federal  Archives  and 
Record  Center  in  Waltham,  Massachusetts.  Construction  photographs 
are  stored  at  the  Soil  Conservation  Service  Office  in  Storrs,  Con¬ 
necticut,  but  were  not  available  for  review.  During  construction 
the  emergency  spillway  was  reduced  from  250  feet  to  230  feet  and 
the  top  of  the  dam  was  raised  0.5  feet  from  the  original  design. 

The  crest  of  the  dam  is  not  level.  The  dam  was  constructed  with 
an  overfill  of  up  to  1-1/2  feet  at  the  higher  portions  of  the  dam 
to  compensate  for  anticipated  settlements.  Field  surveys  indicate 
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essentially  no  settlement  has  taken  place  and  that  the  crest  is 
above  El.  1195  except  for  the  left  end  which  drops  down  to  El.  1193.5. 

The  dam  was  constructed  by  Arthur  Hebert  Construction  Company 
in  1970  -  1971. 

2 . 3  Operation  Data 

The  site  is  visited  durinq  periods  of  heavy  runoff,  but  no 
depth  readings  are  made  or  records  kept. 

2 . 4  Evaluation  of  Data 

a .  Ava ilabi 1 ity 

Existing  data  was  available  at  the  Soil  Conservation  Ser¬ 
vice,  U.S.  Department  of  Agriculture,  Storrs,  Connecticut,  at  the 
Federal  Archives  and  Record  Center,  Waltham,  Massachusetts,  and  the 
Department  of  Environmental  Protection,  Hartford,  Connecticut. 

b.  Adequacy 

The  information  which  was  available,  along  with  the  vis¬ 
ual  inspection  and  hydraulic/hydrologic  calculations  made  for  this 
report,  were  adequate  to  assess  the  condition  of  the  dam  and  the 
dike.  It  should  be  noted  that  the  impoundment  has  never  been  filled 
and  the  dam  has  never  been  observed  under  full  hydrostatic  load. 

No  comments  on  the  performance  of  the  dam  under  such  loading  can 
be  made. 

The  Soil  Conservation  Service  was  questioned  as  to  the  design 
considerations  behind  the  placement  of  the  curtain  drain  within 
the  impervious  core  and  the  lack  of  anti-seep  collars  within  the 
upstream  core.  Their  response  was  that  the  anti-seep  collars  were 
placed  in  the  zone  of  saturation  with  the  water  level  at  the  emer¬ 
gency  spillway  level.  The  chimney  drain  was  intended  to  lower 
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the  phreatic  surface  in  the  upstream  core  and  eliminate  the  need 
for  collars  within  the  core.  (See  Appendix  B,  page  B-48  and  B-49.) 
c .  Validity 

The  field  inspection  indicated  that  the  dam  and  dike  were 
constructed  substantially  as  shown  on  the  As-Built  Plans. 
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V 


VISUAL  INSPECTION 


SECTION  3 


3. 1  Findings 

a .  Genera  1 

The  visual  inspection  of  the  dam  and  the  dike  was  con¬ 
ducted  on  November  17,  1980.  The  dam  was  inspected  again  on  Feb¬ 
ruary  11,  1981  during  a  severe  rainstorm.  On  November  17,  1980 
the  water  level  was  about  0.2  feet  above  the  invert  of  the  prin¬ 
cipal  spillway  outlet  pipe.  On  February  11,  1981  the  water  was 
2  feet  above  the  invert  and  rising.  At  the  times  of  inspection 
the  general  condition  of  the  dam  and  dike  was  good. 

The  dam  consists  of  a  compacted  earth  embankment  with  a 
drop  inlet  principal  spillway  located  near  the  center  of  the  dam, 
discharging  to  a  riprapped  stilling  besin  at  the  downstream  toe. 

A  grass-covered  emergency  spillway  is  excavated  into  the  left  abut¬ 
ment  . 

The  dike  is  a  compacted  earth  embankment  located  about 
3,000  feet  north  of  the  dam. 

b.  Dam 

The  upstream  and  downstream  slopes  of  the  dam  are  grass- 
covered,  Photos  1  and  2.  The  grass  is  in  good  condition  and  is 
kept  mowed.  The  slopes  are  even  with  no  evidence  of  movement  or 
sloughing.  The  upstream  slope  has  numerous  small  erosion  gullies, 
mostly  6-inches  or  less  in  depth  with  the  largest  approaching  12- 
inches.  A  much  larger  erosion  channel  was  noted  at  the  intersection 
of  the  upstream  slope  with  the  left  abutment.  The  channel  was  up 
to  2  feet  deep  and  2  feet  wide,  Photo  3.  The  February  11  inspection 
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was  made  during  a  heavy  downpour.  The  erosion  channel  was  carrying 
a  substantial  flow  of  muddy  water,  indicating  continuing  erosion. 

The  crest  of  the  dam  has  a  grass  surface  in  good  condi¬ 
tion  except  for  tire  depressions  from  vehicular  traffic.  There  is 
a  concrete  foot  path  from  the  inlet  structure  to  the  crest  of  the 
dam. 

The  dam  was  built  in  a  swampy  area  and  wet  areas  are  pres¬ 
ent  both  upstream  and  downstream.  As  the  impoundment  was  empty, 
no  seepage,  wet  or  spongy  areas  were  observed  on  the  downstream 
slope. 

A  foundation  drain  under  the  embankment  and  a  chimney 
drain  within  the  core  discharge  through  three  8-inch  asbestos  ce¬ 
ment  pipes  at  the  downstream  toe  of  the  dam.  There  was  no  flow 
at  the  times  of  inspection  from  either  outlet  No.  1  or  No.  3, 

Photos  5  and  8.  There  was  evidence  of  previous  flow  at  outlet 
No.  3,  located  immediately  to  the  right  of  the  principal  spillway 
outlet  pipe.  Outlet  No.  2  is  located  in  a  20  foot  wide  notch  at 
the  downstream  toe  of  the  dam  about  80  feet  to  the  left  of  the 
principal  spillway  outlet  pipe.  Photo  6  and  Overview.  The  notch 
was  filled  with  backwater  from  the  swamp  at  the  times  of  inspection. 
The  plans  indicate  this  area  to  be  a  spoil  disposal  area  with  the 
notch  being  left  as  an  outlet  for  the  drain.  A  piezometer  tubing 
well  consisting  of  an  8-inch  corrugated  metal  pipe  with  locking 
steel  cover  was  located  just  above  and  to  the  left  of  the  principal 
spillway  outlet  pipe,  Photo  5.  The  cover  was  locked  and  no  readings 


were  taken. 


c. 


Dike 


The  dike  is  grass-covered  with  the  sod  in  good  condition, 
Photos  14  and  15.  The  slopes  are  even  with  no  indications  of  move¬ 
ment  or  sloughing.  A  foundation  drain  outlets  through  three  8-inch 
asbestos  cement  pipes  at  the  downstream  toe,  Photo  16.  There  was 
no  flow  at  the  time  of  inspection, 
d .  Appurtenant  Structures 

The  appurtenant  structures  consist  of  the  principal  spill¬ 
way  and  outlet  works  and  the  emergency  spillway.  The  ungated  inlet 
structure  is  a  reinforced  concrete  drop  inlet  with  a  galvanized 
steel  trash  rack,  Photo  7,  all  in  good  condition.  The  inlet  struc¬ 
ture  discharges  through  a  36-inch  prestressed  concrete  steel  cylin¬ 
der  pipe,  only  the  downstream  end  of  which  was  observed,  to  a  rip- 
rapped  stilling  basin,  Photos  5  and  13. 

The  outlet  pipe  is  supported  by  a  reinforced  concrete 
cradle  to  the  springline  of  the  pipe,  and  the  cradle  is  in  turn 
supported  at  the  downstream  end  by  a  reinforced  concrete  bent, 

Photo  5.  The  fill  around  the  outlet  pipe  contains  many  large 
rocks.  Settlement  has  taken  place  leaving  voids  under  and  around 
both  the  outlet  pipe  cradle  and  the  foundation  drain  outlet,  Photos 
4,  5  and  9.  No  settlement  of  the  outlet  pipe  was  apparent. 

The  emergency  spillway  consists  of  a  230  foot  section 
excavated  into  the  left  abutment.  Photos  10  and  11.  The  spillway 
has  a  sod  surface  for  erosion  protection  and  is  in  good  condition. 
Two  drainage  ditches  in  the  spillway  approach  channel  are  2-1/2 
to  3  feet  deep  and  have  standing  water  in  some  sections.  An  area 


of  previous  erosion  noted  at  the  left  abutment  along  the  top  of 
the  emergency  spillway  excavation  has  been  repaired  with  crushed 
stone.  Stone  drains  were  also  observed  on  the  slope.  See  Over¬ 
view  Photo,  page  xii.  Two  berms  on  the  left  abutment  contain 
standing  water.  Photo  12.  Evidence  of  erosion  and  sloughing  of 
the  slope  were  noted.  Some  erosion  channels  have  been  filled  with 
large  stones.  An  earth  dike  separates  the  emergency  spillway  from 
the  dam.  The  dike  is  riprapped  on  the  spillway  side,  but  not  at 
the  downstream  end.  Photo  2. 

e.  Reservoir  Area 

No  indications  of  instability  were  observed  along  the 
edges  of  the  reservoir  in  the  vicinity  of  the  dam,  although  there 
was  evidence  of  instability  in  the  form  of  erosion  and  sloughing 
in  the  left  abutment  above  the  emergency  spillway. 

f .  Downstream  Channel 

The  downstream  channel  is  a  natural  streambed  through  a 
swampy  area,  Photo  13.  The  channel  is  clear  of  debris  immediately 
below  the  dam,  however,  beavers  have  been  active  in  the  downstream 
area  and  have  built  dams  across  the  channel  in  the  past. 

3. 2  Evaluation 

On  the  basis  of  the  visual  inspection,  the  dam  is  judged  to 
be  in  good  condition.  The  following  conditions  could  affect  the 
future  integrity  of  the  dam: 

1.  Continued  erosion  at  the  intersection  of  the  upstream 
slope  with  the  left  abutment  could  lead  to  sloughing  of  the  embank¬ 
ment  and  a  breach  of  the  dam. 

2.  Continued  erosion  of  the  upstream  slope  could  lead 
to  a  breach  of  the  dam. 


3.  Settlement  of  the  fill  material  around  the  outlet 
conduit  could  eventually  lead  to  the  settlement  of  the  conduit. 

4.  The  continued  erosion  and  sloughing  of  the  left 
abutment  could  cause  failure  of  the  slope  and  blockage  of  the 
emergency  spillway. 

5.  The  lack  of  riprap  at  the  downstream  end  of  the  dike 
which  separates  the  emergency  spillway  from  the  dam  may  lead  to 
erosion  of  the  dike  during  periods  of  emergency  spillway  discharge. 

6.  It  should  be  emphasized  that  the  impoundment  has  never 
been  substantially  filled.  Therefore,  no  observations  have  been 
made  as  to  seepage  through  either  the  dam  or  the  dike  and  their 
behavior  under  full  hydrostatic  loading  conditions. 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 
SECTION  A 


4 . 1  Operational  Procedures 

a.  General 

The  Wood  Creek  Dam  and  Dike  form  a  single  purpose  flood 
control  impoundment  which  remains  at  the  principal  spillway  invert 
level  except  for  periods  of  heavy  runoff.  The  dam  has  no  ooerating 
facilities.  Both  the  drop  inlet  on  the  principal  spillway  and  the 
emergency  spillway  operate  without  human  assistance.  The  dam  is 
inspected  annually  by  representatives  of  the  Department  of  Environ¬ 
mental  Protection  and  the  Soil  Conservation  Service  engineers. 

(See  Inspection  Report,  page  B-47  in  Appendix  B.) 

b.  Description  of  Any  Warning  System  in  Effect 

There  is  no  formal  warning  system  in  effect.  The  dam  is 
reportedly  monitored  by  DEP  personnel  during  heavy  runoff.  Any 
problems  noted  would  be  reported  to  the  Department  of  Environmental 
Protection  in  Hartford. 

4 . 2  Maintenance  Procedures 
a .  General 

The  grass  is  reportedly  mowed  and  the  brush  cut  at  least 
once  a  year. 

An  Operations  and  Maintenance  Agreement  was  made  between 
the  State  of  Connecticut  and  the  Soil  Conservation  Service  at  the 
time  of  construction.  An  Operations  and  Maintenance  Handbook  pre¬ 
pared  by  the  Soil  Conservation  Service  and  the  Department  of  Envi¬ 
ronmental  Protection  for  Connecticut  watersheds  is  available  from 
the  Soil  Conservation  Service.  The  Handbook  lists  operating  pro¬ 
cedures  and  maintenance  items  to  be  performed. 
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The  trash  rack  on  the  principal  spillway  is  cleaned  as 


required . 

4 . 3  Evaluation 

Present  operations  and  maintenance  procedures  could  be  im¬ 
proved.  Erosion  channels  and  gullies  should  be  filled,  berms  on 
the  left  abutment  should  be  regraded  to  drain,  and  tire  depressions 
along  the  crest  of  the  dam  and  the  dike  should  be  filled. 

Copies  of  the  Operations  and  Maintenance  Handbook  should  be 
provided  to  the  operators  for  their  implementation. 

The  annual  inspections  by  representatives  of  the  Soil  Con¬ 
servation  Service  and  the  Department  of  Environmental  Protection 
should  continue.  A  formal  warning  system  should  be  put  into  effect. 
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EVALUATION  OF  HYORAUL I C /HYDROL DG I C  FEATURES 

SECTION  5 


5. 1  General 

The  outlet  works  at  Wood  Creek  Dam  consist  of  a  principal 
spillway  of  the  drop  inlet  type  located  at  the  center  of  the  dam, 
and  an  emergency  spillway  excavated  into  the  left  abutment.  The 
principal  spillway  is  a  drop  inlet  structure  consisting  of  a  "sin¬ 
gle  stage  reinforced  concrete  riser"  discharging  through  a  36-inch 
diameter  prestressed  concrete  steel  cylinder  outlet  pipe  with  a 
hooded  inlet.  The  inlet  riser  is  a  6  foot  x  6  foot  box  with  a  10- 
inch  wide  longitudinal  splitter  wall  and  a  1  foot  x  6  foot  slot 
at  the  base  of  the  upstream  wall  to  discharge  normal  stream  flows. 
The  drop  inlet  is  protected  by  a  galvanized  steel  trash  rack. 

The  grassed  emergency  spillway  consists  of  a  channel  excavated 
into  the  left  abutment.  The  230  foot  wide  spillway  has  a  30  foot 
level  control  section  with  a  one  percent  slope  upstream  and  a  two 
percent  slope  downstream  of  the  control  section.  The  spillway 
is  separated  from  the  dam  by  a  riprapped  earth  dike.  The  side 
slopes  of  the  dike  and  the  cut  slope  at  the  left  abutment  are  3 
horizontal  to  1  vertical. 

The  capacity  of  the  principal  spillway  is  about  150  cfs  at 
emergency  spillway  level,  El.  1188.0.  The  emergency  spillway  has 
a  capacity  of  2,600  cfs  at  the  design  high  water  El.  1191.1  and 
7,450  cfs  at  the  top  of  the  dam  El.  1193.6.  Total  project  dis¬ 
charge  capacity  at  the  top  of  the  dam  is  about  7,600  cfs. 


-21- 


The  dam  has  a  watershed  of  4.09  square  miles  of  essentially 
undeveloped,  wooded  terrain.  The  watershed  has  very  steep  slopes, 
one  pond  of  significant  size,  Wood  Creek  Pond,  and  some  swampy 
areas.  Elevations  range  from  1,730  at  the  north  end  of  the  water¬ 
shed  to  1,160  at  the  dam. 

5 . 2  Design  Data 

The  dam  was  designed  by  the  Soil  Conservation  Service  for  the 
State  of  Connecticut.  The  design  report  and  correspondence  was 
available  and  was  reviewed. 

The  dam  was  designed  to  contain  a  Hurricane  "Diane"  type  storm 
(1955),  8.51  inches  of  rainfall  in  14  hours,  without  discharging 
over  the  emergency  spillway.  The  impoundment  would  store  1,057 
Acre-Feet  or  4.83  inches  of  runoff  at  emergency  spillway  level. 

Design  high  water  flood  routing  was  based  on  a  15-inch  rainfall 
in  6  hours  producing  6-inches  of  runoff.  At  design  high  water, 

El.  1191.1,  the  dam  would  store  1,310  Acre-Feet. 

With  the  water  level  at  the  design  top  of  the  dam,  El.  1193.1 
(design  high  water  plus  2  feet)  the  storage  would  be  1,550  Acre- 
Feet  or  7.13  inches  of  runoff. 

The  As-Built  Plans  indicate  that  the  crest  of  the  dam  was 
raised  0.5  feet  above  the  design  elevation  in  order  to  maintian 
the  required  freeboard  when  the  emergency  spillway  width  was  re¬ 
duced  from  250  feet  to  230  feet. 

5 . 3  Experience  Data 

No  experience  data  was  available.  The  site  is  visited  during 
periods  of  heavy  runoff  but  no  depth  measurements  are  taken  or 
records  kept. 


The  impoundment  has  never  been  substantially  filled. 

5 . 4  Test  Flood  Analysis 

Based  on  the  dam  failure  analysis,  both  the  dam  and  dike  are 
classified  as  "High"  hazard  poten.ial.  The  dam  and  dike  are  clas¬ 
sified  as  "Intermediate"  in  size  based  on  a  maximum  storaqe  capa¬ 
city  of  1,550  Acre-Feet.  According  to  the  Corps  of  Engineers' 
Recommended  Guidelines  for  Safety  Inspection  of  bams,  the  Test  Flood 
should  be  the  Probable  Maximum  Flood  (PMF) .  The  Test  Flood  inflow 
was  calculated  for  the  4.09  square  miles  watershed  using  2,300  cubic 
feet  per  second  per  square  mile  (csm)  from  the  Corps  of  Engineers' 
guide  curve  for  "mountainous"  terrain. 

The  peak  inflow,  calculated  to  be  about  9,400  cfs,  results 
in  a  routed  outflow  of  5,850  cfs.  The  flood  routing  throuuh  the 
reservoir  was  done  in  accordance  with  the  Corps  of  Engineers'  "Esti¬ 
mating  the  Effect  of  Surcharge  Storage  on  Maximum  Probable  Dis¬ 
charges"  . 

The  project  discharge  capacity  was  calculated  to  be  7,600  cfs 
or  130  percent  of  the  Test  Flood  routed  outflow.  The  dam  has  0.8 
feet  of  freeboard  at  the  Test  Flood  elevation. 

5 . 5  Dam  Failure  Analysis 

A  dam  failure  analysis  was  made  using  the  Corps  of  Engineers' 
"Rule  of  Thumb"  Guidance.  Failure  was  assumed  when  the  water  level 
reached  the  peak  level  of  the  PMF. 

The  spillway  discharge  prior  to  dam  breach  was  significant 
when  compared  to  the  dam  breach  flows;  and  therefore,  it  was  taken 
into  consideration  in  the  flood  routings.  The  spillway  discharge 


was  first  routed  through  each  reach  assuming  steady  state  flow, 
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and  the  storage  volume  thus  obtained  subtracted  from  the  storage 
required  for  the  dam  broach  flood  routing  in  order  to  derive  the 
usable  storage  within  the  reach. 

The  dam  breach  would  release  about  70,000  cfs  into  Wood  Creek 
below  the  dam.  The  flood  waters  would  overtop  Route  272  by  16 
feet  and  flood  adjacent  homes  up  to  13  feet  deep.  Downstream  of 
Route  272  the  flood  waters  would  join  the  Blackberry  River  where 
the  depth  of  flow  would  be  approximately  15  feet.  The  flood  waters 
would  inundate  low  lying  homes  and  Route  44  up  to  5  feet  deep. 

Prior  to  dam  failure  the  maximum  project  discharge  capacity 
of  5,850  cfs  would  overtop  Route  272  by  approximately  6  feet, 
flooding  several  homes  up  to  3  feet  deep,  and  flow  at  an  average 
depth  of  7.5  feet  in  the  Blackberry  River,  overtopping  its  banks 
to  a  depth  of  4  feet.  Route  44  is  not  expected  to  be  flooded  by 
the  spillway  flow. 

A  failure  of  Wood  Creek  Dike  would  release  about  22,300  cfs 
into  the  North  Brook.  No  flood  routing  was  performed  because  stor¬ 
age  within  the  reaches  was  assumed  negligible;  therefore,  only 
depths  of  flow  were  calculated  for  the  breach  flow  at  each  section. 
The  flood  waters  would  travel  with  an  average  depth  of  15  feet, 
flooding  Ashpohtaq  Road  by  6  feet  and  flooding  homes  located  at 
the  confluence  of  North  Brook  and  the  Blackberry  River  from  5  feet 
to  8  feet  deep.  There  would  be  no  pre-failure  discharge  at  the 
dike. 

The  dam  and  dike  were  classified  as  "High"  potential  hazard 
because  of  the  potential  loss  of  more  than  a  few  lives  and  exten¬ 
sive  downstream  property  damage  should  either  the  dam  or  dike 


evaluation  of  structural  stability 
section  6 


b .  1  Visual  Ob:.t‘f  vat  tons 

The  emergency  spillway  area,  including  the  left  abutment  slope, 
is  very  wet  with  seepage  cominq  from  the  hillside.  Evidence  of 
past  repairs  to  eroded  areas  caused  by  this  seepage  and  erosion 
and  slouqhing  of  the  embankment  were  observed.  No  other  indications 
of  structural  instability  were  seen. 

6 . 2  Design  and  Const ruct ion  Data 

A  design  report  and  As -Built  Plans  were  available  at  the  Soil 
Conservation  Service,  U.S.  Department  of  Agriculture,  Storrs,  Con¬ 
necticut.  The  Soil  Report  recommended  a  3-1/2  horizontal  to  1 
vertical  upstream  slope  with  a  factor  of  safety  of  1.2  because 
of  the  rapid  drawdown  at  the  site.  (See  Appendix  B,  page  B-46.) 

The  stability  analyses  appear  thorough  and  adequate. 

6 . 3  Post -Const ruct ion  Changes 

In  1972,  one  year  after  completion  of  the  dam,  repairs  were 
made  to  the  emergency  spillway.  Drains  were  installed  in  the  spill¬ 
way  and  alonq  the  left  abutment  in  an  attempt  to  relieve  the  seep¬ 
age  problem.  Erosion  areas  were  also  filled  with  stone. 

The  seepage  problem  is  still  evident  as  there  was  standing 
water  on  the  slope  berms  and  areas  of  erosion  and  sloughing  were 
noted . 

6. 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  and  in  accordance  with 
the  recommended  Phase  I  Inspection  guidelines  does  not  warrant 
seismic  stability  analysis. 


) 


a 
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ASSESSMENT.  RECOMMENDATIONS,  l  REMEDIAL  MEASURES 

SECTION  7 


7. 1  Dam  Assessment 

a .  Condition 

On  the  basis  of  the  visual  inspection  and  a  review  of 
the  available  data,  the  dam  is  judged  t d  be  in  good  condition. 

The  future  integrity  of  the  dam  could  be  affected  by  continued 
settlement  around  and  under  the  outlet  conduit,  potential  seepage 
due  to  the  lack  of  anti-seep  collars  within  the  upstream  imper¬ 
vious  core,  erosion  along  the  left  upstream  toe  and  the  upstream 
slope  of  the  dam,  erosion  and  sloughing  of  the  left  abutment,  and 
the  lack  of  riprap  at  the  downstream  end  of  the  dike  between  the 
emergency  spillway  and  the  dam. 

An  evaluation  of  the  hydraulic  and  hydrologic  features 
of  the  dam  determined  that  the  spillways  are  capable  of  passing 
130  percent  of  the  routed  Test  Flood  outflow. 

b.  Adequacy  of  Information 

The  information  available  is  adequate  for  a  Phase  I  In¬ 
vestigation. 

c.  Urgency 

The  recommendations  presented  in  Sections  7.2  and  7.3 
should  be  carried  out  within  two  years  of  receipt  of  this  Report 
by  the  Owner. 

7.2  Recommendat ions 

The  following  recommendations  should  be  carried  out  under 
the  direction  of  a  qualified,  registered  engineer: 

1.  The  settlement  around  and  under  the  outlet  conduit  should 
be  investigated  and  repairs  made  to  prevent  additional  settlement 
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and  possible  damage  to  the  outlet  conduit. 

2.  Investigate  the  need  for  anti-seep  collars  on  the  outlet 
conduit  within  the  upstream  impervious  core. 

3.  The  erosion  channel  along  the  left  upstream  toe  of  the 
embankment  should  be  investigated  and  corrective  measures  designed 
and  implemented. 

4.  Erosion  and  sloughing  of  the  left  abutment  should  be  in¬ 
vestigated  and  corrective  measures  designed  and  implemented  to 
provide  adequate  drainage. 

5.  Investigate  the  need  for  riprap  at  the  downstream  end 
of  the  dike  between  the  emergency  spillway  and  the  dam. 

6.  As  the  behavior  of  the  dam  and  dike  under  full  hydrostatic 
loading  is  unknown,  they  should  be  inspected  by  a  qualified,  regis¬ 
tered  engineer  during  each  period  of  significant  flood  impoundment. 
Especial  care  should  be  taken  in  inspecting  the  dam  and  the  dike 
when  the  previous  maximum  impoundment  depth  is  exceeded. 

7. 3  Remedial  Measures 

a .  Operations  and  Maintenance  Procedures 

1.  Flood  impoundment  depth  readings  should  be  taken  and 
records  kept. 

2.  Tire  depressions  along  the  crest  of  the  dam  and  dike 
should  be  filled. 

3.  The  erosion  channels  on  the  upstream  slope  should 
be  filled  and  a  protective  cover  established. 

4.  The  program  of  annual  technical  inspections  by  qual¬ 


ified,  registered  engineers  should  be  continued. 


5.  A  downstream  warning  system  should  be  developed  and 


put  into  effect  in  case  of  an  emergency  at  the  dam. 

6.  The  Operations  and  Maintenance  Handbook  should  be 
provided  to  the  operators  of  the  dam. 

7 . 4  Alternatives 

There  are  no  practical  alternatives  to  the  above  recommendations. 
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APPENDIX  A 


VISUAL  CHECK  LIST  WITH  COMMENTS 


VISUAL  INSPECTION  CHECK  LIST 

PARTY  ORGANIZATION 


PROJECT  s  Mood  Creek  Dam _ 

2/11/81*  3:00  pm  Rain  60° 

DATE:  11/17/80 _ TIME  :  12:00  pm  WEATHER:  Sunny  35° 

W.S.  ELEVATION:  1163.9 _ U  .  S  .  N/A _ ON  .  S 


*  DLS 


PARTY 


1 

2 

3 

4 

5 

6 


.  Roald  Haestad,  P.E.  -  Roald  Haestad,  Inc. 

•  Ro^I-d  G.  Litke,  P.E.  -  Roald  Haestad,  Inc. 

•  Donald  L.  Smith,  P.E.  -  Roald  Haestad,  Inc. 


DISCIPLINE 

Civil/Geotechnical 


Civil/Structural 


Civil/Hydro logic 


INSPECTED 


PROJECT  FEATURE 

BY 

REMARKS 

Dam  Embankment 

RH , RGL, DLS 

Good 

Dike  Embankment 

RH , RGL , DLS 

Good 

Intake  Channel 

Outlet 

Works  - 

&  Structure 

RH , RGL, DLS 

Good 

Outlet 

Works  - 

Control  Tower 

RH , RGL , DLS 

Good 

Transition 

Outlet 

Works  - 

&  Conduit 

RH , RGL , DLS 

Not  observed 

Outlet  Structure 

Settlement  around  and 

Outlet 

Works  - 

&  Channel 

RH, RGL, DLS 

under  outlet  conduit 

Outlet 

Works  - 

Emer.  Spillway, 
Appr . &  Di s .  Chan . 

RH, RGL, DLS 

Spillway  and  abutment 
wet;  some  erosion  and 

sloughing . 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  j  Mood  Creek  Dam _ 

PROJECT  FEATURE  i  Dam  Embankment 
DISCIPLINE*  Civil  Engineers 


AREA  ELEVATION  CONDITIONS 


DAM  EMBANKMENT 

CREST  ELEVATION 

1193.6 

CURRENT  POOL  ELEVATION 

1163.9 

MAXIMUM  IMPOUNDMENT  TO  DATE 

Unknown 

SURFACE  CRACKS 

None  observed 

PAVEMENT  CONDITION 

Nnnp 

MOVEMENT  OR  SETTLEMENT  OF  CREST 

Tire  depressions 

LATERAL  MOVEMENT 

None  observed 

VERTICAL  ALIGNMENT 

Good 

HORIZONTAL  ALIGNMENT 

Good 

CONDITION  AT  ABUTMENT 

AND  AT  CONCRETE  STRUCTURES 

Erosion  channel  at  left  upstream 
toe  of  dam  2  feet  deep 

INDICATIONS  OF  MOVEMENT  OF 

STRUCTURAL  ITEMS  ON  SLOPES 

None  observed 

TRESPASSING  ON  SLOPES 

Minor  indications  of  motorcycle  trespass 

VEGETATION  ON  SLOPES 

Good  grass  cover 

SLOUGHING  OR  EROSION  OF 

SLOPES  OR  ABUTMENTS 

Numerous  erosion  channels  on  upstream 
slope,  6-12  inches  deep 

ROCK  SLOPE  PROTECTION  - 
RIPRAP  FAILURES 

Riprap  along  upstream  toe  and  at 
stilling  basin;  good  condition 

UNUSUAL  MOVEMENT  OR 

CRACKING  AT  OR  NEAR  TOES 

None  observed 

UNUSUAL  EMBANKMENT  OR 

DOWNSTREAM  SEEPAGE 

None  observed 

PIPING  OR  BOILS 

None  observed 

FOUNDATION  DRAINAGE  FEATURES 

Curtain  drain  in  center  of  impervious 
core  connected  to  downstream  drain 

TOE  DRAINS 

3  outlets  at  downstream  toe 

INSTRUMENTATION  SYSTEM 

4  peizometers  at  downstream  toe 

DATE  :  11/17 /BO 

NAME  : _ 

NAME:  RGL ,  DLS 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  :  Wood  Creek  Dam _ 

PROJECT  FEATURE i  Dike  Embankment 
DISCIPLINE:  Civil  Engineers 


AREA  EVALUATED  CONDITIONS 


DIKE  EMBANKMENT 

CREST  ELEVATION 

1193.2 

CURRENT  POOL  ELEVATION 

Dry 

MAXIMUM  IMPOUNDMENT  TO  DATE 

Unknown 

SURFACE  CRACKS 

None  observed 

PAVEMENT  CONDITION 

N/A 

MOVEMENT  OR  SETTLEMENT  OF  CREST 

None  observed 

LATERAL  MOVEMENT 

None  observed 

VERTICAL  ALIGNMENT 

Good 

HORIZONTAL  ALIGNMENT 

Good 

CONDITIONS  AT  ABUTMENT  AND 

AT  CONCRETE  STRUCTURES 

Good;  no  concrete 

INDICATIONS  OF  MOVEMENT  OF 
STRUCTURAL  ITEMS  ON  SLOPES 

! 

i 

None  observed 

TRESPASSING  ON  SLOPES 

None  observed 

VEGETATION  ON  SLOPES 

Good  grass  cover 

SLOUGHING  OR  EROSION  OF 

SLOPES  OR  ABUTMENTS 

None  observed 

ROCK  SLOPE  PROTECTION  - 
RIPRAP  FAILURE 

N/A 

UNUSUAL  MOVEMENT  OR 

CRACKING  AT  OR  NEAR  TOES 

None  observed 

UNUSUAL  EMBANKMENT  OR 

DOWNSTREAM  SEEPAGE 

None  observed 

PIPING  OR  BOILS 

None  observed 

FOUNDATION  DRAINAGE  FEATURES 

Foundation  drain  under 
downstream  embankment 

TOE  DRAINS 

Three  (3)  8-inch  outlets 
at  downstream  toe 

INSTRUMENTATION  SYSTEM 

None 

DATE  :  11/17/80 

NAME  : _ ™ 

NAME  :  RGL  ,DLS 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  :  Wood  Creek  Dam  DATE  :  H/17/80 

PROJECT  FEATURE:  Outlet  Works  -  Control  Tower  NAME:  RH 

DISCIPLINE:  Civil  Engineers  NAME:  RGL , DLS 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER 

A.  CONCRETE  AND  STRUCTURAL: 

GENERAL  CONDITION 

Good 

CONDITION  OF  JOINTS 

Good 

SPALLING 

None  observed 

VISIBLE  REINFORCING 

None  observed 

RUSTING  OR  STAINING  OF  CONCRETE 

None  observed 

ANY  SEEPAGE  OR  EFFLORESCENCE 

None  observed 

JOINT  ALIGNMENT 

Good 

UNUSUAL  SEEPAGE  OR  LEAKS 

IN  GATE  CHAMBER 

None  observed 

CRACKS 

None  observed 

RUSTING  OR  CORROSION  OF  STEEL 

Some  rust;  lower  trash  rack 

B.  MECHANICAL  AND  ELECTRICAL: 

AIR  VENTS 

N/A 

FLOAT  WELLS 

N/A 

CRANE  HOIST 

N/A 

ELEVATOR 

N/A 

HYDRAULIC  SYSTEM 

N/A 

SERVICE  GATES 

N/A 

EMERGENCY  GATES 

N/A 

LIGHTNING  PROTECTION  SYSTEM 

N/A 

EMERGENCY  POWER  SYSTEM 

N/A 

WIRING  AND  LIGHTING  SYSTEM 

IN  GATE  CHAMBER 

N/A 

PERIODIC  INSPECTION  CHECK  LIST 


PRQJEC.Ti  Wood  Creek  Dam _  DATE;  11/17/80 

PROJECT  FEATURE!  Outlet  Works  -  Transition  and  Conduit  maME  :  RH 

DtSCIPi  iNEi  civil  Engineers _  NAME  i  RGL,DLS 


AREA  EVALUATED _ _ _  CONDITIONS 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

36-inch  prestressed  concrete  steel  cyl¬ 
inder  pipe;  only  the  downstream  end 
could  be  observed 

GENERAL  CONDITION  OF  CONCRETE 

RUST  OR  STAINING  ON  CONCRETE 

SPALLING 

EROSION  OR  CAVITATION 

CRACKING 

alignment  of  monoliths 

ALIGNMENT  OF  JOINTS 

NUMBERING  OF  MONOLITHS 

PERIODIC 

INSPECTION  CHECK  LIST 

PROJECT)  Wood  Creek  Dam 

DATE:  _ 

11/17/80 

PROJECT  FEATlJRF  r  Outlet  Works 

Outlet 
-  Outlet 

Structure  k 

Channel  NAME : 

RH 

DISCIPLINE:  Civil  Engineer 

NAME  : 

RGL , DLS 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  OUTLET  STRUCTURE 
AND  OUTLET  CHANNEL 


GENERAL  CONDITION  OF  CONCRETE 


RUST  OR  STAINING 


SPALLING 


EROSION  OR  CAVITATION 


VISIBLE  REINFORCING 


ANY  SEEPAGE  OR  EFFLORESCENCE 


CONDITION  AT  JOINTS 


DRAIN  HOLES 


CHANNEL 


LOOSE  ROCK  OR  TREES 
OVERHANGING  CHANNEL 


Good ;  concrete  pipe 


None  observed 


None  observed 


None  observed 


None  observed 


None  observed 


Riprapped ; 

stilling  basin  to  natural  stream 


Beavers  have  obstructed  the  channel  in 

CONDITION  OF  DISCHARGE  CHANNEL 

_ 

the  past;  appears  clear  now 

PERIODIC  INSPECTION  CHECK  LIST 


2/11/81  * 
11/17/80 


PROJECT  : 


Wood  Creek  Dam 

Emer.  Spillway,  Appr . 
PROJECT  FEATURE :  Outlet  Works  -  &  Discharge  Channel 

nrsrrPt  tme.  civil  Engineers _ 


DATE  !. 
NAME*. 
NAME  s 


RH 


RGL , DLS 


*DLS 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR. 

APPROACH  AND  DISCHARGE  CHANNELS 

A.  APPROACH  CHANNEL: 

GENERAL  CONDITION 

Good 

LOOSE  ROCK  OVERHANGING  CHANNEL 

None  observed 

TREES  OVERHANGING  CHANNEL 

None  observed 

FLOOR  OF  APPROACH  CHANNEL 

Grassed  with  two  drainaqe  ditches 

B.  EMERGENCY  SPILLWAY: 

GENERAL  CONDITION 

Good 

SURFACE 

Grassed  surface;  area  wet 

DIKE 

Riprap  slope  on  spillway  side; 
qrassed  slope  on  dam  side  -  - 

OTHER 

Left  abutment  above  emergency  spillway 
very  wet  with  some  erosion  and  sloughiny 

ANY  SEEPAGE  OR  EFFLORESCENCE 

DRAIN  HOLES 

C.  DISCHARGE  CHANNEL: 

GENERAL  CONDITION 

Good;  discharges  to  river  downstream 
of  toe 

LOOSE  ROCK  OVERHANGING  CHANNEL 

None  observed 

TREES  OVERHANGING  CHANNEL 

None  observed 

FLOOR  OF  CHANNEL 

Grassed 

OTHER  OBSTRUCTIONS 

None 

A  -  8 


LIST  OF  REFERENCES 


Reference  Nos.  1  through  3  are  available  at  the  State  of  Con¬ 
nect  lcut  Department  of  Environmental  Protection,  Water  and  Related 
Resources  Section,  State  Office  Building,  Hartford,  Connecticut. 
Reference  Nos.  4  through  8  are  available  from  the  Soil  Conservation 
Service  of  the  U . S .  Department  of  Agriculture,  Mansfield  Profes¬ 
sional  Park,  Route  44-A,  Storrs,  Connecticut.  Reference  No.  9 
is  located  at  the  Federal  Archives  and  Record  Center,  Waltham, 
Massachusetts . 

1.  Correspondence  file  on  the  Blackberry  River  Watershed 
Project,  Floodwater  Retarding  Dam  No.  9,  Norfolk,  Con¬ 
nect  icut . 

2.  Letter  to  John  Curry,  Director  Water  Resources  Commission, 
from  Soil  Conservation  Service  -  Revised  Emergency  Spill- 
wav  Computations,  July  26,  1971. 

3.  State  Operation  and  Maintenance  Inspection  Report,  Aug¬ 
ust  13,  1979. 

4.  Design  Report,  Blackberry  River  Watershed  Site  No.  9, 
Norfolk,  Connecticut. 

5.  Plans  for  Blackberry  River  Watershed  Project,  Floodwater 
Retarding  Site  No.  9,  Norfolk,  Connecticut,  October  1962 
(Full  Size) . 

6.  "As-Built"  Plans  for  Blackberry  River  Watershed  Project 
Floodwater  Retarding  Site  No.  9,  Norfolk,  Connecticut, 

1968  (Ha If  Size) . 

7.  Construction  progress  photographs. 

8.  Connecticut  Watershed  Operation  and  Maintenance  Handbook, 
Soil  Conservation  Service,  September  1971. 

9.  Soil  Test  Results,  Chanqe  Orders  and  miscellaneous  data. 

10.  Letter  from  Whitney  Ferguson,  State  Conservation  Engineer, 
to  Donald  L.  Smith,  Vice  President,  Roald  Haestad,  Inc., 
February  3,  1981,  concerning  the  design  of  Wood  Creek 
Dam. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE _ 

Mansfield  Professional  Park,  Storrs,  Connecticut  06263 


July  26,  1971 


Mr.  John  J.  Curry,  Director 
Water  Resources  Coomission 
State  Office  Building 
Hartford,  Connecticut  06115 


Dear  Mr.  Curry: 

Early  in  the  spring  a  slide  occurred  on  the  cut  slope  of  the  emergency 
spillway  between  approximate  center  line  stations  5+30  and  8+30, 
Blackberry  River  Watershed,  Site  9.  As  construction  continued  into 
the  summer,  it  became  obvious  that  some  additional  measures  would  be 
needed,  other  than  the  filter  drainage  system  shown  on  the  plans,  along 
the  outside  edge  of  the  emergency  spillway  channel. 

We  are  proposing  three  contract  changes  for  stabilizing  the  slide  area: 

1.  Reduce  the  emergency  spillway  bottom  width  from  250  feet  to 
230  feet.  The  spillway  has  already  been  excavated  to 
approximately  elevation  1208  MSL,  and  this  proposal  will  have 
the  effect  of  making  the  lover  berm  about  32  feet  vide  rather 
than  the  12  feet  on  the  plans.  If  further  sloughing  should 
occur,  the  broad  berm  will  be  able  to  absorb  the  movement  as 
the  slope  stabilizes  Itself. 

2.  Tiie  grade  of  the  inlet  channel  will  be  flattened  to  1  percent 
to  reduce  the  depth  of  excavation. 

3.  Install  vertical  drains  in  the  emergency  spillway  slopes  where 
the  slide  occurred,  which  will  be  tied  in  to  the  existing 
planned  spillway  drain. 

We  have  re-routed  the  e>«ergency  spillway  design  storm  to  check  reservoir 
stage  and  exit  channel  velocities.  The  enclosed  computations  and  routing 
show  that  it  will  be  necessary  only  to  raise  the  height  of  the  dam  by 
0.5  foot,  and  that  the  velocity  changes  only  slightly,  from  8.30  ft. /sec. 
to  8.32  ft. /sec.  which  is  negligible. 

We  believe  that  the  above  will  result  in  a  more  stable  condition  and  a 
much  better  installation.  The  contractor  is  ready  to  proceed  with  the 
excavation  and  drain  installation,  and  it  is  essential  that  his  work  is 
not  delayed. 
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Hr.  John  J.  Curry,  Director 


2 


Therefore,  vc  should  like  to  request  your  concurrence  as  soon  as  possible, 
preferably  by  telephone  and  confirmed  by  letter. 

Sincerely, 


Whitney  T.  Ferguson,  Jr. 
State  Conservation  Engineer 

Enclosure e 
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W.  H.  O'Brien  III 
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- U  S  DEPARTMENT  OP  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE - 

This  floodwater  retarding  dam  Is  looated  on  Wood  Creek  in  Norfolk, 
Connecticut.  Sheet  S  of  thla  report,  together  with  the  South  Seodiafleld 
7.5  minute  quadrangle  and  the  Norfolk  7.5  minute  quadrangle,  publlehed  by 
the  U. S.  Geological  Survey,  may  be  uaad  to  locate  the  etructure  more  ac¬ 
curately. 

A  eunmary  of  pertinent  dealgn  Information  la  given  on  aheet  2  of  thla 
report. 

Criteria  and  procedures  uaed  in  thla  dealgn  are  given  In  the  following  Soil 
Conservation  Service  publications: 

National  Engineering  Memorandum  No.  27,  Limiting  Criteria  for  the 
Design  of  Earth  Dams. 

National  Engineering  Memorandum  No.  50,  Drop  Inlet  Spillway  Standards. 
National  Engineering  Handbook  No.  4A,  Hydrology 
National  Engineering  Handbook  No.  5,  Hydraulics 
National  Engineering  Handbook  No.  6,  Structural  Design 
National  Engineering  Handbook  No.  8,  Geology 
Engineering  Division  Technical  Release  No.  2,  Earth  Spillways 
Engineering  Division  Technical  Release, No.  5,  Structural  Dealgn  of 
Underground  Conduits 

Engineering  Division  Technical  Release  No.  12,  Procedure  for  Computing 
Sediment  Requirements  for  Retarding  Reservoirs. 

Other  reference  publications  include: 

U.S.  Weather  Bureau  Technical  Paper  No.  40. 

This  structure  is  one  of  five  flood  retention  structures  designed  to  reduce 
flood  damages  in  the  flood  plain  of  this  watershed.  It  will  retard  the 
runoff  from  a  100-yr.  frequ'  ncy  storm  without  discharge  occurring  In  the 
emergency  spillway. 

The  results  of  hydrologic  and  hydraulic  computations  are  given  on  aheet  3 
of  this  report.  A  typical  cross-section  of  the  compacted  earthflll  dam  la 
given  on  aheet  4. 

The  principal  spillway  la  a  drop  inlet  structure  consisting  of  a  single 
stage  reinforced  concrete  riser,  36-inch  diameter  conduit  of  reinforced 
concrete  water  pipe  with  a  hooded  inlet,  and  a  riprap  outlet  basin  to 
dissipate  energy  at  the  outlet  end  of  the  conduit. 

The  emergency  spillway  Is  designed  as  an  earth  cut  in  the  left  abutment. 

Copies  of  the  publications  referred  to  In  this  report  may  be  obtained  from 
Mr.  H.  Paul  Tedrow,  State  Conservationist,  USDA,  Soil  Conservation  Service, 
Storrs,  Connecticut. 


State  Conservation  Engineer 
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DESIGN  REPORT  SUMMARY 
..  .  —  _  _ _  -  -  ... 

WATERSHED  DATA 

j 

OflAINAGE  AREA 

IMMEDIATELY  ABOVE  SITE 

M2X  ac 

-•>  SDBWATERSHEDS  ABOVE  S1TE_(Ht>wl.Creek_Pon4)_lZ. _ 

TOTAL  WATERSHED 

_ _ 1127— AC 

.  .  261B-.AC 

TIME  OF  CONCENTRATION,  T<- 

..  8.29  HR  | 

HYDROLOGIC  CURVE  NUMBER,  ON 

MOISTURE  CONDITION  H 

1 

__  .  68 

MOISTURE  CONDITION  in 

_ J5_. 

PRINCIPAL  SPILLWAY 

conduit 

SIZE  (I  D.) 

atjN 

LENGTH 

_23_l_^ 

RISER 

SIZE  (INSIDE  DIMENSIONS) 

I 

6x6  FT  j 

HEIGHT  (FLOOR  TO  CREST) 

WEIR  LENGTH 

_ 4_FT.  J 

17  FT.  | 

ORIFICE  SIZE 

•  FT  I 

POND  DRAIN  SIZE  .  . 

.  .  72*12  IK 

TYPE  Or  OUTLET  ENERGY  DISSIPATOR _ _  _ 

_riprap 

Ef/ERGFNCY  SPILLWAY 

~iYpt zr  r  .  — ..."  v.'i’-i  . . . . 

width _ _  . ....  .  _  _ 

SIDE  SLOPES . . . .  .  . . . . 

LENGTH  OF  LEVEL  DECT- ?N _  _  ...  .  _ _ 

EXIT  CHANNEL  SLOPE..  _  .  . . . 

VELOCITY  OF  FLOW  AT  CONTROL  SECTION*.  . . 

Duration  of  flow.*; _ ...  ....  ......  ..  _ 

FREQUENCY  OF  USE.!. _  ......  .  Once  In 

i 

*  earth  cut  j 

250 'c  T  ; 

_ 1  3: 1 _  • 

...  _ JO.  FT  | 

0,02  FT.T7I 

_ _ 7^3_fT^ci 

_ 17  ! 

100  years  —  1 

EMBANKMENT 

-  -  -  1 

1 

CAM  1 

MAX  HEIGHT _  .  . . . .  ...... _ JS_FT  , 

LENGTH _ _ _ _  _ _ _ lOOQ._FT 

volume  OF  Fji_L _  _ _ _ approx.  .70400fi_.CY  J 

DIKE  | 

toAJL  HEIGHT  .  ...  _  ..... . . .  .  ...  .  17_FT  . 

LENGTH _ _ _ _  .  .  .l.OWLFT.  j 

VOLUME  OF  f  l^L  _  _  _  ..  approx.  16*000.. CY.  i 

*  8oi«d  upon  resarvoir  iioge  0*  wEVs'’.  wcter  eiwxsn^n 

\ 

i 

1 /  Modifying  effect  of  Wood  Creek  Fond  accounted  for  in  principal  j 

spillway  hydrograph  routing  only. 

CONNECTICUT  STATE  OFFICE,  «.TOPRt,CONN 


3/  Maximum  elevation  ee  determined  by  (a)  routing  SCS  Freeboard  Storm 

(b)  design  high  vater  elevation  plus  2  feet. 
4/  Value  obtained  from  SCS  freeboard  hydrograph  routing 
5-day  drawdown  elevation  1168.0 
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BLACKBERRY  RIVER  WATERSHED 
LITCHFIELD  COUNTI,  CONNECTICUT 
WOOD  CREEK  -  SITE  NO.  9 


REP  CRT  NO.  CN -U12-0 


Geologist,  SSJF  Unit,  SCS 
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Prepared  by:  William  H.  Broun  / 
Geologist,  SCS,  Storre,  Conn. 


Concurred  by:  T.  R.  Wire 
State  Conservation  Engineer 


I.  Introduction 
A.  General 


State t  Connecticut  Location:  Litchfield  County 

Watershed:  Blackberry  River  Funds:  WP-2-2 


Hazard:  High 

Date:  January-June,  1961 


Site:  Wood  Creek  -  Site  No.  9 
Explored  by:  W.  M.  Brown.  Oeologist 
Equipment  UBed:  Acker  Drills  (2) 

Site  Data: 

Drainage  area:  $.96  sq,  dies 
Type  of  structure:  Compacted  Earth 
Height  of  fill:  37  feeti  Length  of  fill:  1180  feet 
Volume  of  compacted  fill  required:  HiO.OOO  yards 
Location  of  emergency  spillway:  Left  Abutment 


381b.  lx  acres 

Purpose:  Flood  Prevention 
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STORAGE  ALLOCATION 


Depth  at  dam  Surface  area  Volume 
(feet)  (acres)  (ao.  ft*) 


Sediment  * 


Floodwater  * 


B.  Surface  Geology  and  Physiography 

Wood  Creek  -  Site  No.  9  is  located  In  the  foothills 
of  the  Berkshire  Highlands  of  Northwestern  Connecticut. 

Set  in  a  region  of  generally  moderate  to  steep  relief* 

Site  #9  has  gentle  sloping  abutments.  No  bedrock  1s  ex¬ 
posed  at  the  site  but  the  underlying  bedrock  is  a  gnelssic 
complex  associated  with  the  highland  regions  and  contains 
all  gradations  fran  highly  micaceous  schists  to  quart&itic 
gneisses.  The  surf  idol  deposits  are  a  complex  of  glacial 
lacustrine  deposits  in  the  floodplain  overlying  tills  to 
well  developed  sand  terraces  common  to  the  left  abutment. 
Elsewhere/  the  site  is  overlain  by  heterogeneous  boulder 
till.  No  adverse  structural  conditions  such  as  faulting 
or  fracture  sones  are  apparent  at  the  site.  Seepage* 
because  of  local  shallow  groundwater  conditions  is  common 
to  both  abutments.  Channel  and  stre embank  conditions  are 
stable  and  no  erosion  problems  are  anticipated  at  the  site* 

II  Subsurface  Oeology 


Centerline  of  the  Dam 

Nine  holes  were  drilled  along  the  proposed  center- 
line  of  the  dam  to  evaluate  foundation  conditions  in 
the  abutments  and  valley  bottom.  A  total  of  19  undis¬ 
turbed  samples  (Stationary  Pistol)  were  taken  for 
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foundation  analysis.  These  samples  were  taken  at  various 
depths  from  holes  220,  2JU,  and  2liU  as  shown  an  SCS  35B. 

Of  these  saqples,  two  were  rejected  because  of  poor  recovery 
and  one  because  the  sampler-  settled  under  the  weight  of  the 
rods.  The  undisturbed  samples  were  obtained  under  the  con¬ 
tracted  supervision  of  Koran,  Procter,  Mueser  and  Rutledge 
and  as  a  result,  eight  of  the  sixteen  samples  were  supplied 
to  than  for  their  analysis  to  develop  final  design  criteria. 

The  remaining  eight  samples  were  supplied  to  the  Servloe  and 
represent  comparable  aanptlng  horizons.  These  samples  are  to 
be  analyzed  by  Lincoln,  Nebraska  to  determine  if,  after  a 
comparison  of  results,  a  disturbance  on  shipped  samples  to 
Lincoln  occurs  thereby  altering  or  distorting  final  results. 

All  of  the  centerline  holes  penetrated  gray,  micaceous  silt 
which  attained  a  maximum  depth  of  approximately  70  feet  in 
hole  #6.  Tentatively  classified  as  an  KL,  the  silt  possesses 
a  "livery*  quality,  is  frequently  varved,  and  contains  varying 
amounts  of  clay  and  very  fine  grained  sandy  lenses.  The  un¬ 
disturbed  piston  samples  were  taken  of  this  KL  for  foundation 
analysis  and  one  bulk  sample  taken  for  embankment  stability 
and  compaction  criteria.  The  KL  attains  its  greatest  thickness 
an  the  left  or  east  side  of  the  valley  -  eaet  of  the  existing 
stream  channel.  The  silt  lenses  out  an  both  sides  of  the 
valley  revealing  a  fairly  deep  pre -glacial  valley.  Emerging  x 
from  the  silt,  a  zone  of  till  is  entered  which  extends  approx¬ 
imately  10  feet  before  refusal  ia  obtained  on  the  sampler  and/ 
or  casing.  This  zone  of  refusal  is  very  uniform  for  the  holes 
In  the  valley  bottom.  The  tones  of  refusal  are  as  follows  i 
hole  #220  -  100  blows  on  the  split  spoon  for  6  inches  at  L7'6"; 
hole  #2UU  -  57  blows  on  the  split  spoon  for  6  inches  at  ii8*6" 
and  500  blows  on  the  casing  for  5  inches  at  U9*5ni  hole  #303  - 
UlO  blows  on  the  casing  for  1  foot  at  U9.0  feet. 

Artesian  conditions  were  prevalent  in  holes  drilled  in  the  valley 
bottom.  The  artesian  zone  was  com  an  to  both  the  lower  silt 
zone  and  throughout  the  whole  till  zone.  The  following  summar¬ 
izes  the  artesian  conditions  as  they  were  encountered  during 
drilling. 

A.  Hole  #22AU 

1.  1*  ineh  casing  at  25.0  faet  -  water  rose  5. It  feet 
or  elevation  116U.5  feet  KSL. 

2.  h  inch  oaslng  at  29.0  feet  -  water  rose  2.9  feet 
or  elevation  1163.0  feet  KSL. 
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3.  L  inch  easing  at  3 feet  -  water  rose  3*0  feet 
or  elevation  1162.1  feet  KSL. 

1*.  k  inch  casing  at  1*0.0  feet  -  water  rose  6.8  feet 
or  elevation  116$. 9  feet  MSL. 

5.  Oeneral  artesian  oondltions  from  1*0.0  to  1*7.0  feet. 
B.  Hole  21*0 

1.  U  inch  casing  at  33*0  feet  -  water  rose  L.O  feet 
or  elevation  1162.0  feet  KSL. 

2*  Oeneral  artesian  conditions  exist  from  33.0  to 
39.0  feet. 

Both  abutments  contain  seep  areas  as  a  result  of  either 
extremely  poorly  drained  subsoils  or  very  shallow  groundwater 
tables.  Both  these  conditions  are  found  Jointly  throughout 
the  abutment  areas.  The  abutment  materials  themselves  being 
primarily  a  ML  are  quite  impermeable  as  evidenced  by  the  lack 
of  sands  and  the  mottling  which  occurs  at  shallow  depth. 

As  a  possibility  of  relocating  the  centerline  of  the  d am, 
hole  #$0  was  drilled  about  330  feet  upstream  from  the  proposed 
centerline.  The  hole  penetrated  the  same  type  silt  with  re¬ 
fusal  being  obtained  on  the  spoon  at  a  depth  of  53' 2*. 

B.  Centerline  of  Outlet  Structure 

Only  two  of  the  planned  five  holes  along  the  conduit  were 
drilled.  Hole  303  also  served  as  a  centerline  hole  for  the 
proposed  centerline  of  the  dasu  The  same  low  volume -weight 
silts  were  encountered  in  the  holes  which  were  Identified  and 
described  in  the  foregoing  paragraphs  covering  centerline 
exploration.  Refusal  to  the  casing  was  met  at  1*9.0  feet  where 
1*10  blows  were  obtained  without  advancement.  The  undisturbed 
samples  taken  In  hole  #2l*U  will  satisfy  the  laboratory  needs 
for  developing  rates  of  consolidation  beneath  the  conduit 
regardless  to  where  it  is  placed  in  the  valley  bottom  since 
the  materials  encountered  in  all  of  the  holes  are  similar. 

\  • 

G.  Emergency  Spillway 

Seven  holes  were  drilled  in  the  emergency  spillway  area 
to  evaluate  subsurface  conditions.  All  holes  went  at  least 
1$  feet  below  the  approximate  grade  elevation  (1191.0)  without 
encountering  bedrock.  The  subsurface  materials  oansist 
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primarily  of  fine  grained  micaceous  sands  with  associated 
gravels,  cobbles,  and  sane  boulders.  Hole  201  was  drilled 
to  a  depth  of  1*2.0  feet  and  is  located  along  the  oenterline 
of  the  dam  at  the  approximate  top  elevation.  From  2.5  to 
13.5  feet,  the  ML  of  the  other  centerline  holes  was  encountered. 
This  marked  the  near  eastern  limit  of  the  valley  ML' a  where 
it  starts  to  lense  out  quite  rapidly. 

All  of  the  emergency  spillway  holes  encountered  a  very  shallow 
local  groundwater  table.  Depths  to  groundwater  are  as  follows: 
201  -  7.0  feet;  202  -  3.0  feet;  203  -  7.0  feetj  201*  -  8.0  feet; 
205  -  2.0  feetj  206  -  3.0  feet;  and  207  -  3.0  feet.  Also 
common  throughout  the  whole  emergency  area  are  seepage  zones  and 
general  wet  conditions.  The  material  at  the  base  of  the  exca¬ 
vation  will  be  a  silty  sand  of  an  estimated  medium  to  very  dense 
relative  density. 

Dike  Area  ! 

Approximately  3,000  feet  north  of  the  dam  a  dike  is  pro¬ 
posed.  The  maximum  height  of  the  fill  will  be  approximately 
28  feet  and  its  length  about  1,000  feet.  Five  holes  were 
drilled  along  the  oenterline  to  evaluate  foundation  conditions. 
All  of  the  holes  penetrated  bedrock  which  was  an  un weathered 
granite  biotite  gneiss.  The  bedrock  was  hit  at  shallow  depth 
and  was  in  good  condition.  No  jointing  or  fracture  pattern 
was  identified.  The  following  summarizes  the  drilling  infor¬ 
mation  along  the  dike  centerline. 


Hole 

Earth  Boring 
(feet) 

Rock  Coring 
(feet) 

Total  Depth 

601 

20 

20' 

602 

5* 

20 

25' 

603 

2'U" 

12 

11*  •u* 

601* 

- 

10 

10' 

605 

8' 

8 

16' 
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Borrow  Areas 

No  formal  investigation  vas  undertaken  to  determine  or 
delineate  borrow  eouroe  areas.  It  is  tentatively  planned 
that  the  bulk  of  the  fill  will  be  fines  (ML)  from  the  flood- 
pool  with  a  shell  of  ooarser  material  from  outside  the  flood- 
pool  area.  The  embankment  design  criteria  is  to  be  supplied 
by  Moran,  Proctor,  Mueser,  and  Rutledge. 
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DRILLING  PROGRAM 


Number  of  Holes 


Undisturbed  Disturbed 
Piston  Large  Smalj 


1.  Centerline  of  Dam 

2.  Principal  Spillway 

3.  Emergency  Spillway 
L.  Centerline  of  Dike 
5.  Borrow 


SUMMARY  OF  FINDINGS 


1*  Centerline  of  Dam:  -  Drilling  revealed  extensive  low  volume  -  weight 
materials  tentatively  classified  as  ML*  The  ML  which  underlies  the 
entire  foundation  attains  its  greatest  thickness  under  the  east  abut¬ 
ment  as  evidenced  in  hole  #8.  Underlying  the  silt  is  approximately 
10  feet  of  till  before  a  zone  of  refusal  is  met.  Artesian  conditions 
are  found  at  various  depths  from  25.0  to  L7.0  feet  in  holes  drilled  in 
the  valley  bottom.  Both  abutments  contain  seep  areas  and  have  locally 
high  groundwater  levels. 

2.  Principal  Spillway:  -  Two  holes  were  drilled  along  the  proposed  axis. 

The  some  silts  wore  encountered.  Refusal  was  encountered  in  hole  303 
at  U9.0  feet.  This  zone  of  refusal  is  constant  at  the  near  same  depth 
as  evidenced  in  holes  22  and  21*. 

3.  Emergency  Spillway i  -  All  holes  drilled  extended  to  depths  at  least 
15  feet  below  the  anticipated  grade  elevations.  No  bedrock  was  en¬ 
countered.  Shallow  groundwater  levels  were  found  in  all  of  the  holes. 
The  material  is  primarily  silty,  poorly  graded  sand  with  gravel,  cobbles 
and  s cue  boulders. 

L.  Centerline  of  Dike \  -  All  holes  drilled  penetrated  fine  grained  quarta- 
itic  biotite  gneiss  at  shallow  depth  -  greatest  depth  being  8.0  feet  In 

holm  #605. 

5.  Borrowt-  No  formal  investigations  were  undertaken  to  delineate  or 
evaluate  borrow  areas.  Hie  embankment  design  criteria  is  to  be  fur¬ 
nished  by  Moran,  Proctor,  Mueser  and  Rutledge.  It  is  tentatively 
planned  however  that  the  bulk  of  the  fill  will  be  fines  (ML)  from  the 
floodpool  and  a  shell  of  coarser  material  being  supplied  from  an  area 
outside  the  floodpool. 
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INTERPRETATIONS  AND  CONCLDSIOKS 
"For  In  Servioe  One  Only* 

<5 

The  silt  (ML)  which  underlies  the  whale  foundation  t£  probably  a 
gleeiolaoue trine  deposit*  ^he  verves  and  sand  leasee  refleet  different 
phases  of  cyclic  deposition*  The  silt  oo copies  a  rather  broad  and 
deep  preglaoial  valley*  The  silt  is  underlain  by  a  till  which  gives 
way  to  a  cone  of  refusal*  This  refusal  is  probably  bedrock*  The  silt 
attained  its  greatest  thickness  under  the  left  abutment  indicating 
that  the  major  axis  of  the  valley  was  left  or  east  of  the  existing 
stress.  The  ML  exhibits  e  "livery*  quality  when  subjected  to  sny 
agitation  it  generally  difficult  to  vark  with  under  its  present 

moisture  condition. 

Artesian  conditions  are  found  at  varying  depths  frae  25*0  to  li7*0  feet 
as  determined. by  holes  drilled  in  the  valley  bottom.  This  artesian  * 
zaim  exists  in  the  lower  portion  of  the  ML  and  Is  found  throughout  the 
underlying  till.  Belief  veils  probably  will  not  be  required  however 
sinoe  the  artesian  bogs  is  well  contained  by  the  overlying,  relatively 
impermeable  silt* 


3*  Consolidation  rates  will  have  to  be  determined  for  settlement  beneath 
the  principal  conduit  and  riser;  There  seems  to  be  no  particular 
advantage  in  placing  the  conduit  at  the  sides  of  the  floodplain  as 
opposed  to  locating  it  in  the  center  of  the  valley.  The  silt  possesses 
enough  similarity  and  uniformity  that  the  consolidation  rates  will 
probably  be  about  the  earns*  . 

•  -  4  •  .  x- 

It*  Hole  f$0  was  drilled  about  300  feet  upstream  to  determine  if  a  possible 
centerline  relocation  would  be  feasible*  The  same  foundation  conditions 
exist  upstream  thereby  making  any  relocation  inadvisable* 

5*  Ho  rock  excavation  will  be  required  in  the  emergency  spillwjy  area* 

The  excavated  sands  will  probably  be  suitable  for  use  as  shell  material 
in  the  embankment.  Drainage  however  will  be  required  as  a  very  high 
water  table  exists  as  evidenoed  in  all  of  the  holes  drilled  in  the 
spillway  section.  Surface  aeep  arsis  are  also  oonmem.  Trenching 
during  excavation  if  the  material  is  to  be  used  for  borrow  will  be 
neeessary  to  drain  the  soil  and  hold  dow  the  moisture  content.  The 
use  of  inter oep tor  drains  should  be  anticipated  in  construction  to 
provide  side  slope  drainage  and  reduce  the  degree  of  erosion  oh  the 
side  slope  soils. 

6*  The  abutments  likewise  have  a  high  groundwater  table*  This  is  due 
primarily  to  the  generally  high  isperme  ability  of  the  subsoil*  Heavy 
construction  equipment  will  have  to  be  discriminate ly  used  to  avoid 
turning  the  dam  site  into  s  quagmire* 
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INTERPRETATIONS  AND  CONCLUSIONS 
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7.  Use  of  tbo  *11  to  os  —bank— at  fill  will  hare  to  b»  closely  watch® d 
since  moisture  content  control  will  probably  be  a  critical  factor. 
Moisture  oentanta  generally  run  from  36  to  US%  and  tha  ailt  will 
presumably  have  to  be  drier  in  order  to  obtain  90-9$$  compaction. 

8.  The  foundation  conditions  under  the  dike  are  stable  since  all  holes 
penetrated  an  unweathered  fine  grained  qnartsitic  gneiss.  The  bed¬ 
rock  may  be  encountered  anywhere  from  ground  surface  to  a  depth  of 
8  feet. 

9.  After  the  site  investigation  was  completed,  a  tentative  relocation 
of  the  principal  spillway  was  planned  as  shown  on  SCS  35A.  Other 
than  a  somewhat  lesser  thickness  of  ML  material  no  variance  in 
foundation  conditions  are  anticipated. 
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IilSKCTI'J  I  PARTY:  A.  Cross,  Soil  Conservation  Service;  and  A.  Roberts, 
V.  Galgowski,  Department  of  Environmental  Protection 
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;  i 


Pena  rl;s : 


Project  in  good  condition. 


Inspected  by:  Victor  F.  Galgowski _  Title  Sunt,  of  Dam  Maintenance 

*  S  =  Satisfactory 
U  *  Unsatisfactory 
!IA  =  Hot  applicable 


\  United  States 
,}  Department  of 
’(  Agriculture 


Soil 

Conservation 

Service 


Mansfield  Professional  Park 
Storrs,  Connecticut  06268 

February  3,  1981 


Donald  L.  Smith 
Vice-president 
Roald  Haestad,  Inc. 
37  Brookside  Road 
Waterbury,  CT  06708 


Dear  Mr.  Smith: 


ss, 


O 


I  am  forwarding  some  material  relative  to  the  Blackberry  River 
9  and  No.  15,  for  your  information.  The  wing  walls  at  Site  15 
excavated  by  hand  down  to  the  original  drainage  material,  then 
clean  gravel  was  placed  as  recommended. 


Sites  No. 
were 

additional 


I  reviewed  the  soils  engineering  data  in  the  design  report  for  Black¬ 
berry  River  Site  No.  9,  to  clarify  the  reason  for  the  chimney  drain  and 
core  material  in  the  center  zone  of  the  dam. 


As  you  know,  the  foundation  and  embankment  materials  were  analyzed  for 
consolidation  after  completion  to  determine  the  amount  of  additional 
fill  to  allow  for  settlement.  The  materials  used  for  the  core  were  fine¬ 
grained  silts  or  clays,  but  generally  of  low  plasticity.  The  material 
was  to  be  placed  at  or  slightly  above  optimum  moisture  content.  Antici¬ 
pating  that  this  material  would  gradually  drain  and  could  become  some¬ 
what  brittle,  subject  to  tensile  strains  and  possible  cracking,  the 
chimney  drain  was  designed  as  a  precaution  against  movement  of  seepage 
water  into  the  downstream  shell  and  a  possible  piping  condition. 

The  dam  is  a  so-called  "dry  dam"  subject  to  only  short  periods  of  time 
at  full  reservoir  stage  under  design  storm  conditions.  As  the  outer 
shell  and  the  core  are  fine-grained  soils  of  fairly  low  permeability,  it 
is  unlikely  that  the  full  phreatic  surface  of  saturated  material  would 
develop,  but  the  chimney  drain  would  permit  drainage. 

I  am  enclosing  a  copy  of  the  piezometer  readings  taken  as  the  fill 
height  increased. 

The  question  of  the  top  elevation  of  the  dike  is  difficult  to  answer 
with  any  certainty.  Final  cross-section  notes  showed  the  top  elevation 
to  be  1194.0  over  part  of  the  dike  with  about  1193.2  toward  one  end  of 
the  profile.  I  should  point  out,  also,  that  the  Water  Resources  Commission 
at  that  time  required  the  top  of  dam  to  be  2  feet  above  the  emergency 
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Mr.  Donald  L.  Smith,  February  3,  1981 
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spillway  design  high  water  or  the  maximum  elevation  of  the  routed 
Freeboard  storm,  whichever  was  higher.  As  was  true  in  most  instances, 
the  two  foot  dimension  governed.  The  SCS  Freeboard  storm  is  25"  of 
precipitation  in  6  hours,  fairly  close  to  the  PMP. 

If  I  can  be  of  further  assistance,  please  let  me  know. 

Sincerely, 


i  L  4 ;  /• 


.  L  '  •  <  •  '-W  ' 

Whitney  T.  </erguson  ^ 

State  Conservation  Engineer 
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PHOTO  NO.  3* 

EROSION  CHANNEL  ALONG  THE 
TOE  OF  THE  UPSTREAM  SLOPE  AT 
THE  LEFT  ABUTMENT.  FLOW  IS 
MUDDY  INDICATING 
CONTINUING  EROSION. 
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PHOTO  NO.  8 

FOUNDATION  DRAIN  OUTLET  NO.  1.  NO  FLOW 
AT  TIME  OF  INSPECTION. 
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PHOTO  NO.  9 


EROSION  AND  SETTLEMENT  AROUND  AND 

UNDER  OUTLET  PIPE  CRADLE. 
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PHOTO  NO.  10 

EMERGENCY  SPILLWAY  INTAKE  CHANNEL.  NOTE 

DITCHES  AND  RIPRAPPED  DIKE. 
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PHOTO  NO .  11 

EMERGENCY  SPILLWAY  DISCHARGE  CHANNEL. 


PHOTO  NO.  12* 

STANDING  WATER  ON  EERMS  OF  LEFT  ABUTMENT. 
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s.n 

J?.?  • 

139 

23)  " 

■  ?£/• 

nr  9.55 

26,  .7$ 

5.17 

iff 

V 

135 

7  20 

955 

1)10.20 

27.9d 

...5^2f 

157 

.135 

13  ZO 

.  /  y/-  ?’ 

1190.76 

2  7.90 

5.25 

nr 

>21 

Z.C.-S6 

Zl?9 

!tfl.2C 

Z?.  50 

5?y 

no 

i  i  i 

ZV70 

30  1  l 

■•91.90 

2  1.10 

596 

162. 

1H? 

5710 

siy? 

117  2.10 

29.36 

5.  V  » 

>05 

IM9 

9200 

9799 
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£  -  29  7-  -  >?2  D  =  SJ2K  ^U. 


0, 


.  ZliX  ~  ^ 

2’2C 


TR  2.7  (BS-/70) 

-V7  =  7  ?2 


A' 


Q  r  rvv^  £ /f/  ^ 


(x.1,  r  0.02  S  f  S  i  D.Ci'if) 


9/ L  J  -  Dir  2 


1 


a  =  i.  70 


,1  =  /Z3S  +  Z  (i.7)J  1.7  =  V<JO  *' 

°  =  <>3,0  *  2  Ss?)  *  LHO-lb 


/.y 


P£*»  -  ujcfi  /iwi>- 


htc 


r.sz  * 


»vr 


-^-<i 


/fev,  Top  OP  PflM  =  //*?/.&-£.<)'  r  f/9S.6>  MS L 
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SUBJECT.  .Vl/OO  .  C  RAr.££..Q.€£?.< G?/p.aG.<.fy....Q/.rxs. . 


.1  .  Q 

-1  J 


!C 


AV  7V&/U  t/A  ^-73 


0/SC.A//?/i;GG  -/aao 


BY ?.4 . DATE rMJ...  ROALD  HAESTAD  ,  INC.  SHEET  NO...  6 . OF 

CONSULTING  ENGINEERS 
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by ..rC.&L... date ROALD  H  AES  TAD,  INC.  sheet  no. ...7..... of 

CONSULTING  ENGINEERS 

CKD  B  Y  ..T?.^rOATE  J./f.f/fjfJ...  37  Brookside  Road  -  Walerbury,  Conn.  06708  JOB  NO  . 


sub  j  e  c t  ..  YX.Q.Q.G!.  ..fftf/tf.  r..Zk$.£.  ..Cyfaad.. 


r^r  /4u)od  » 

£) /' Aia <s  4Prea  -  2.  <£=./&  /Zones.  -  4.C3  9  -5 <7  mi 

/-rzorry  Co  GAS  0/  c.Ac)r~f  -for  "/Woc/vfc? / nous"  Terrain 

/W/=>/=  ^  2.300  ^s/^sp  mi 

/=>/v7/^=  s,  300  *  ^,59  ^  y^-7  -  9,40  7  use.  9,4ao  c -& 


Qpi  *  400  c  fs 

>4t  -  2  6 . 5  foe  ~f~  O  f>o  re  pr/rc-/pa/  cp/ //  ,  from  cf/^cjya 


rjs  ccjrye 


S/TO/2,  —  6  20  /4c.ro  -  /-or  f  from  f>fornje  Capnaiy  Curve 

^  -7-4-3  "  of  runoff  from  4-.0 9  />7/ 


CW  -  oP)  C/  - 

//z.  -  S  S'-  /  ' 


-  9,400  c£  C/~  7'4r/q  )  '-  5724  o£ 


S7Z)/?*  =  y/  SCO  Ac -  A f 


sroe+ve  -  C &7ZW?-  *  J  "  *  ^4.  )-/S60  Ao-cf 

=  7-  /  S'  "  ^>f  runoff 

Qp%i  »  GP,C/-  s/w>?*^9  ,)  -  9,4ao  cfsf/-  7'‘%)  -  s;S^/3  o'fe 

(Jse  S’,  9  SO  cfs 

/6  =  25.  /  '  ;  SZ  // 92.  & 

/=>roje<ff'  D/&c.f>orj<s  Co/xtc./  fy  -  9,  600  c.fs  (from  d/s-cfa  rjQ 

(tt-  //T3.6)  03 pacify  cujrve) 


%  of  7^cf  C/ood  -  (J'^^eso)  xiao  n  /30  %  ai  PMP 


B¥  3/?/  DATE  /-  -e/  ROALD  HAESTAD,  INC.  sheet  no.  of.  5 

BY . ^-DATE^ .  CONSULTING  ENGINEERS  ? 

CKD  BY  jP^DATE  f 37  Brookside  Road  -  Waterbury,  Conn.  0670B  JOB  NO  .£:.v: . 


SUBJECT 


S-  S  ioraje  a  f  o/  7 Cc?,/vre  wftj  w^r /e^e/  of  tp  cfcfn, 

S-  Scj  rcfier  r~ej  <2  S~forag<S  Capa  c./  fy 

S>  ^  /t  5-JT5-  /£^<s  -fcset  (Sxrrcfar^  CtrajC  OPp^crfy  acss-ve) 

Qn-Fkok  fbi/vm  Oc/fk/ov^  ~  §4-7  4'^2- 

V14  --  Br&oof  w vi/T#  -  a/  Jesigrt  across.  river  at 

/W  h&ftt  =  0.4CSIT0)  =  /SO  ft 

Ya  --  77  to/  he/ahf  -from  nv&r  f&f  7°  poo/  /eye!  of  t"^e 
of  fa/ -  ~5  -ft 

Qp,  =  S/27  (Zoo)  \Z3Z.-Z.  C35  )^2. 

-  6^  63  0  (,?j(,OQ  c-fs 


W6  *  Brea  ok  -40%  af  Jam  /eajtf?  ocrcx*  ^v&r 

at m'<f  /  —0.4 <7400  )  c  / 6  O 

>6  »  7 at?/  fe^hf  from  nv&r  to  poo /  /<?!*?/  at  tme 

of  fo/fc/re.  =  /*? 

6>p,  =  C/60)  fszfz  C/9)  3/^ 

-  2  2  7?  2- -2-,  300  o-Cs 


L  k  U  ,  :  Y  3?  4  5,  11  f  l  1 1  ^  //8/if  / 


*»!  f  1  n  L .  -H  1*1  A  c.  b  f  A  i  1 ,  i.  N  l-  . 

C  0  N  S  U  L  7  .1  N  &  E  N  G  7  N  E  E  R  S 


1  z: 


JO j;  NO  mu 


SUBJECT  WOOD  CREEK  Dam  FLOOD  ROUTING  AT  PHI  ELEVAT  JON 


SECTION  NUN  Ml 


ROUTE-272 

(STORAGE  CAPACITY  WITHIN  REACH) 


HEIGHT 

(FEET) 

:l. .  0 
2 . 0 
3 .  U 
M- .  0 
5. 0 
6 . 0 
7 . 0 
8 . 0 
9 , 0 
1 0  ,  0 
.1  :l  ,  0 
:i  2 ,  m 
:i.  3 , 0 

:i  M  ,  0 
:i  5 ,  n 
7.  6  .  0 
1  7 , 0 
:i.  8 , 0 
1 9 , 0 
20 , 0 


SURFACE  AREA 
( ACRES  > 


3  ,  f: 

‘•I  .  72 


STORAGE  VOLUME 
(  A  C  R  F  "  I-  E  I::.  I  ) 


9  ,  7  6 
I  0 . 79 
1 1 . 83 

HI  ,  92 

7  5 .  v  6 

:i  6 . 99 
I  9 , 0  3 
21 , 08 

25 . 16 


STORAGE  CAPACITY  CALCULATED  FROM  SURFACE  AREAS  AT  KNOWN  ELEVAT  I Ot 


t  . . 


Hi  I'M  It  ///^ 


i::k  11  11 1  TX.V. l,ATE.  A //&/£  / 


I  tii'ii  >1  H., l  S  ),.?*.  INC, 


i  Ml' I  It.  I  I  N G  E N G I N e; e r s 


i  i  NO  JO  G.  2*5" 


JOB  NO  ,  ii 4  1  ■  0  \  ,• 


SUBJECT  WOOD  CREEK  BAM -FLOOD  ROUTING  AT  PMF  ELEVATION 


SECTION  NUMBER  I 


ROUTE-272 


HEIGHT  ABOVE 
SPILLWAY  LEVEL 
( FEET  » 


SPILLWAY 

DISCHARGE  CAPACITY 
( CFS  > 


I  0  .  0 

I  :i ,  o 
:l.  2 . 0 
1 3 . 0 
:l.  i+ .  o 
1 5 , 0 
.1.  6 , 0 
:l  7 ,  o 
:i.  & .  o 
1 9 . 0 
20 . 0 


1819 
28  0  0 
4688 
7  3  3  6 
1050  9 
14120 
18352 
23130 
28356 
33985 
4  0248 
470  75 
54  370 
62090 
7  0  481 
79472 
88965 
98917 


STORAGE  AT  TIME  OF  FAILURE- S*  1555  AC,  FT 
LENGTH  OF  REACH-!..,"  150  0  FT 

;i:  N  F  L  O  U  I N  T  O  R  E  A  C  H  “  O  P 1  -  6 9  6  ( i  0  C  F  8 
HEIGHT  ABOVE  SPILLWAY  LEVEL" HI"-  16,9  FT. 

STORAGE  IN  REACH" VI"  337.8  AC.  FT 

TRIAL  REACH  QUTFLOU=QP  <  TRIAL  >  ~  6343.1  CFS 
TRIAL  HEIGHT  ABOVE  SPILLWAY  LEVEL=H ( TRIAL ) =  16,2  FT, 

T  R I A  L  S  T  O  R  A  G  E  I N  R  E  A  C  H = V  (  T  R 1 A  L )  *  1 2  4 , 6  A  C  .  I-  T 


REACH  OUT  FI.,  0W-QP2"  63727 
HEIGHT  ABOVE  SPILLWAY  LEVEL=H2=  16.2 


}  i  •  i  (•  )  )  i  T  ■  ,  j  f  J I 


.HIT 


)-.T  '//£/&/ 

1  VDJ-S 


1  i  r  ■ .  j  :  •  H  >'  1 1  I  i’  1 1  •  J  /  J  i  . l-i  I  !  :  I  ”■  i  /  ^  i  1 1  2S 

HU';. Il|..  !  |  Ml,  |-:  (••!(..  I  HI  I:  h  JOB  lJl.1,  It 'I'-.  (I-., 

•-.I  m : . I i  '  i  UHIIJI  CPI  I  K  HAh-FLOOIi  POU'IING  AT  PMF  ELEVATION 


b 

i  c  i  :i  or 

NUMBE 

R  2C 

RIB  HI 

□  VERB 

4NK 

H 

u 

A 

R 

"> 

w 

0 

(FT) 

(  FT  ■* 

(SQ  -FT  ) 

( 1  I 

FT  FT  ) 

(FT /SEC) 

i  ,  i: 

6  ,  (i 

1 

1  9 

(I  . 

5  (i 

n  ,  0  375 

1  .  ft  1 

34 

7  ,  if 

74 

74 

1  . 

0  0 

ii  .  0  3 VC 

*:*  ,  <:><“• 

7  1  „■ 

3 , 0 

:i  :i  :i 

167 

1  . 

5  ii 

0  .  0  373 

3 . 7  7 

7  h 

9 . 0 

J.  4  B 

296 

;;  >  ( 

0  (i 

0  .  0  373 

4  .  57 

135. 

1  0  ,  0 

185 

463 

5  (i 

0  .  0  373 

5 . 3  0 

;;>m  5  -j 

1 1  .  0 

1. 8B 

649 

3  . 

M* 

0  ,  0  373 

6 , 58 

4  2  6  •- 

1. 2 . 0 

:i  9  o 

838 

4  , 

4  0 

0  ,  0  3  75 

7 , 72 

64  6'-' 

:l.  3 . 0 

J  93 

1  029 

5 . 

33 

0  .  0  375 

8 . 7ft 

v  u  T 

1 4- .  0 

196 

1223 

6  , 

24 

0 , 0375 

9 , 76 

1  :l  97V 

1  '3  ,  0 

J.  yy 

1 4 1 9 

.... 

i  5 

0 , 0375 

1  0 . 68 

1  5 1  o  7 

:i  6 ,  o 

201 

1618 

8  . 

04 

0 . 0375 

•1  :i  .  55 

1  86  78 

.1.  7 , 0 

2  0  4 

1 B 1  9 

0  . 

9  2 

0  ,  0  375 

J  2 . 38 

27  5.  'J  '-■•' 

1  ft  ,  0 

2  0  7 

p  0  2  2 

9  , 

7  9 

ij  .  0371:* 

:i  7 .  1  7 

2  3  3 

1  y  .  i) 

2  0  9 

2  y 

:i  0  , 

....  *“■ 

U . 0  375 

i  v 

3 1 1)  4  3 

J(!  .  0 

212 

24  38 

1 1 , 

"■  0 

0  .  ii 373 

:l  4  . 

3  r  :  ^ 

iT  A 

■IN  1 1  !G 

Vt:  1-  I  "  1.1 

]  LV  1  •  ',■••:■  I :■ 

ii  n  !■ 

D-  1  5 


V.'i  T)L%  In',  II-  2 -//(j/2,1 


HAPS  I  A  ii  .  INI 


I  I  i f  J ’:  UL.  I  .1  I  Hi  l  (Hi  |  i  4  i:  l;S 


i  Ni:  JS  "f  2S- 


..II  l)  (H'i.  !' 


i:>  U  > :  J  I:.  (.  I  urn  ill  f  Kh  I  \  Ti.-.il  I  !  .DOTI  ROUTING  AT  On  ELEVATION 


SECT I ON  NUMBER  2 
TOTAL  SECTION 


A  R  E  A  < 

SQ.FT. 

) 

D  1 

S  C  H  A 

R  G  E  U 

S'  ) 

H 

A 

D 

C 

I  OTAI 

A 

B 

L 

I  O  I  A 

J  ,  0 

13 

0 

0 

13 

59 

0 

II 

LV  <v. 

2 . 0 

43 

0 

0 

43 

358 

o 

II 

3  *3  8 

3 , 0 

r  7 

0 

o 

79 

883 

0 

0 

88  3 

4 . 0 

124 

0 

0 

124 

1645 

0 

o 

164  5 

5 , 0 

1  ?  3 

0 

0 

175 

2664 

0 

0 

2664 

6 . 0 

233 

0 

19 

252 

4  0  1  2 

0 

34 

4  0  4  5 

7 . 0 

2  9  ( 

o 

74 

371 

c>  v » A 

0 

2 1  3 

5  8  6  6 

8 , 0 

367 

o 

167 

534 

7604 

o 

628 

8237 

9 . 0 

443 

0 

296 

/  6  y 

9879 

(.( 

1352 

1 1 23  :l 

1  0  .  0 

525 

0 

4  6  3 

988 

1  24  94 

0 

2451 

1  4  9  4 

1 1  .  0 

6 1 3 

0 

649 

1261 

15554 

0 

4267 

1982:! 

1. 2 . 0 

705 

0 

838 

1  54  3 

i  897  J 

h 

64  69 

254  4  0 

:i.  3 .  o 

B  o  n 

1 5 

10  29 

1  844 

2342:1 

34 

9  0  29 

32484 

1 4 . 0 

895 

Li  9 

j  2  23 

2167 

28237 

2  0  8 

1 1927 

4  0  373 

1.  ‘5 , 0 

99  0 

9  2 

1419 

2501 

33408 

51  7 

151 47 

490  72 

:i.  6 ,  o 

:l  0  85 

144 

1618 

2846 

38920 

969 

1 8678 

5856  6 

1 7 , 0 

1  :i.  80 

2  0  4 

1819 

3202 

44  764 

1575 

225  0  9 

69848 

1 8 . 0 

1275 

272 

2023 

3570 

5  0  4  3  0 

2350 

2 6  6  3  3 

7991 4 

1 9 , 0 

1370 

349 

2229 

3948 

5741 1 

330  7 

31  0  43 

91 76:1 

2  0 . 0 

1 465 

435 

2438 

4338 

64199 

4459 

35733  1 

04  391 

STORAGE  AT 

TIME  OF  F 

AILURE-S 

=  1555 

AC  ,  FT 

LENGTH  OF 

REACH-1., 

-  4  0  0  0 

FT 

I  NFL 

OU  INTO  R 

I  EACH -QP  3. 

-  63727 

CFS 

HE PTH  OF 

FLOU -HI 

=  1 6 . 

5  FT. 

CROSS 

SECTIONAL 

,  A RE A- A 1 

-  3  0  25 

SQ . FT , 

STORAGE  IN 

REACH-V 1 

85  21+3  • 

8  AC.  FT 

• 

TRIAL 

REACH 

OUTR..OU=QP(  TRIAL) 

-  53736 

CFS 

TRIAL 

,  DEPTH 

OF  FLOU- 

H( TRIAL) 

15 , 

5  FT  . 

TRIAL  CROSS 

SECTIONAL  AREA- 

A  (  T  R I  Al, ) 

=  2670 

SO . FT . 

TRIAL  STORAGE 

IN  REACH- 

V( TRIAL) 

=  211. 

3  AC  .  FT 

, 

REACH  0UTFLC)U=QP2=  5 4 HO 2  CFS 

DEPTH  OF  FL0W=H2=  15.6  FT. 


SHEET  NO 


IlM  1  p; 

'//*/&/ 

ROAL.P  HAFST  All  .  INC  . 

UHL  E  I 

NO  /~7  Of  25* 

'  l:u  ... 

DA  i  t 

z/m/&  / 

CONSULT  1  NO  ENG  INF  1-  PS 

1  OB  NO 

.  049  037 

SUB  Jf  C  1  WO  OP 

CEE 

;  K  DAM -Fl.U  OP  ROUTING  AT  PMF  ELF  VAT 

I  ON 

SECTION  NUMBER  3 A 

MAIN  CHANNEL 

H  U 

A 

R  8 

V 

Q 

(FT)  (F 

T  > 

( SQ-FT ) 

(FT)  (FT /FT.) 

(1 

:  f  /SEC 

)  (CFS) 

:i  ,  0 

*"}  •") 

11 

0 . 50  0 . 0250 

4 . 22 

46 

2  .  0 

34 

39 

1.14  0.0250 

i  •  >  A.’ 

284 

3 0 

46 

{  O 

1,70  0.0250 

9 . 56 

749 

4  .  0 

48 

125 

2.59  0,0250 

12 . 67 

1577 

s ,  o 

48 

172 

3,57  0,0250 

I  5 , 68 

2  6  9  0 

6 , 0 

48 

219 

4,55  0.0250 

18 . 43 

4  0  28 

7  ,  i) 

48 

266 

5.53  0,0250 

20 , 99 

55  73 

8 , 0 

48 

3  j  3 

6.51  0.0250 

23 , 4  0 

7312 

9 , 0 

48 

360 

7,49  0,0250 

25 , 69 

9236 

:l.  0  .  0 

48 

4  0  7 

8.47  0.0250 

27 , 88 

11335 

1 1.  .  0 

48 

454 

9.4-4  0.0250 

29 , 99 

1  3  6  0  2 

.1. 2 .  I.  .  I 

48 

5  0 1 

10.42  0.0250 

3  2 . 0  3 

16  0  32 

:l.  3 . 0 

48 

548 

11.40  0,0250 

34  .  0  1 

:l  8619 

I  4  .  0 

48 

595 

12.38  0.0250 

3S  (  93 

21  3  5  ° 

15 . 0 

48 

642 

13 . 36  0.0250 

37 . 80 

2424  ? 

1  A  .  0 

48 

689 

:l  4  ,  34  0  .  0  250 

39 . 62 

2728(i 

i  7 ,  o 

4  R 

7  6 

.1.5 , 32  0  .  0250 

41 . 4  0 

3  0  4  5  m 

18 , 0 

4  8 

....  -  ...f 

16 . 30  0 . 0250 

4  3 , 1 5 

1  9 , 0 

48 

8  ;>  0 

.17 . 27  0  ,  0  250 

44 , 86 

3  7  2 1  o 

2  0  ,  0 

48 

877 

18 , 25  0 , 0250 

4  6 . 54 

i-l  0  795 

M  A  N  N I N  G  C  O  E  E  F I  1 E  N  T  =  N  =  0 

,  0  3 !. 

;  o 

SUBJECT  UnOU  CKIE!  DAM -F LOOU  POUTING  AT  F'HT  ELEVATION 

SECTION  NUMBER  3B 


LEFT  OVERBANK 


H 

U 

A 

R 

O 

V 

Q 

<rn 

(FI) 

(SO -FT) 

(FT  > 

( FT/FT ) 

(FT/SEC) 

<  CFS ) 

4 , 0 

33 

1  6 

U  .  5  0 

0 , 0250 

2 , 1 1 

35 

5  .  0 

66 

66 

1  .  0  0 

0 , 0250 

3 . 36 

22 1 

6 . 0 

99 

148 

1 . 50 

0 . 0250 

4  .  4  0 

65  0 

7 . 0 

131 

/y  “i” 

2 . 0  0 

0 • 0250 

5 . 33 

1 4  0  0 

8 . 0 

164 

4 1  :i 

2 . 5  0 

0 . 0250 

6 , 1 8 

2539 

9 , 0 

197 

591 

3  .  U  0 

0 . 0250 

6  .  V  o 

4128 

I  0  ,  0 

230 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


